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L

Output, Input, and Productivity Trends in Soviet Industry

I. Introduction

A. Slowdown in Soviet Industrial Groﬁh

Despite the declining .‘;rend evident since 1955, Soviet industrial
output almost q.uadrupled during 1951-65 for an average annual ra.té of growth
of 9.3 percent. This impressively high rate, equaling or surpassing those of
the most rapidly growing economies of the Atlantic Alliance -- Germany and
Italy -- reflects the importance assigned to rapid industrial development by
the Soviet leadershif. Almost 4O percent of the new ﬁvestment since 1950
have been directed to .renewing and expanding industrial capacity == the highest
share of investments used for this purpose in any modern industrial nation.
Industry's priority claim on the annual increments of trained manpower in the
USSR is exceeded only by the direct needs of the defense-space establishment.
Thus the high rate of growth observed in Soviet hdustry can be explained,.
in large part, by the continued commitment of large doses of economic resources
== capital investment and labor. But this is #ot the whole story.

In the USSR, as in all countries, the magnitude of economic growth depends
on more than changes in the number of workers, the nuhber of hours worked, and
the services of tangible capital. To a large extem;, rapid growth in the
UéSR has resulted from high rates of increase in the efficiency with which
labor and capital resources have been employed. One measure of this effigiency

is an index of output per unit of capital and labor combined -- that is, per unit of
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. "inputs." In the US, for example, in the first half of this century it has

been estimated ’th;t one-half of the growth in national output can be accounted

for by growth in. inputs and the rest by g_row'th in the ratio of ogtput per unit

of inputs. _Jj

Both offi.cial Soviet data @d Western estimates show & .marked
; decline 1n the rate of growth of industrial production in the USSR in recent

years. The agenda for economic rgfom in industry outlinéd by Premier Kosygin |'r\.

September 1965 demonstrates that the Soviet leadershii) is not Bafisfieé with

the current performance of industry. This paper carries forward, with some
| <

modifications, estimates of industrial production which appeared in "Dimensions

of Soviet Economic Power,® a publication sponsored by the Joint Economic

2 :
Committee four years ago.” These new estimates indicate that a slowdown in

growth has indeed occurred in industry as a whole and in most branches of
industry. After presenting these estimates of industrial production, this -
‘paper then examines the performance of Soviet industry since 1950 frqm the point
of view of two basic elements of industrial growth: (1) the change in inputs of
capital and labor and (2) the change in efficiency of resource us;a or factor
productivity. The calculations of factor productivity presented in this pape;r
the
are at best tentative estimates of the change in*ratio of outputs to inputs.
AlternativeAc&lculations- of factor productivit& based on different schemes _.fb‘r
weighting labor and capital inputs, however, do not affect materially the
findings regarding the importance of a decline in.the‘ grpwth of factor pro-'
, " duetivity in ex;@#ining the deterioration in industrial perfomance.%/

e Some of the more important reasons for increases in factor

-2 -
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. productivity are (1) improvement in production techniques and in technology

in generalt/,a/(z) ;economies of scale of operation that result from specialization
and divisivon of labor as the economy or any particular branch of the economy
expands, (3) a more efficient or better trained supply of labor that results
from higher levels of education and ski;ls and gradually improved health, (L)
improved quality of plant and equipment to the extent it is not cove.red by
the imperfect measures of the éro%h in capital services, (5) better administration
and managem‘ent of the economy from the highest managerial levelg down to the
enterprise director and shop foremsn, and (6) improved quality and supply of \
raw materiels used by industry. . |

The conclﬁding section of this paper tries to uncover some of the more
important causes bf the Blippage :Ln. productivity growth in lSoviet industry. v‘ Semee
Variations in the relation of output to inputs in particular secto:.fs at par-
‘ ' ticular points of ‘time suggest the possible effect of changes in Soviet policies‘

with respect to industrial adminiétration, the 'introduction of new technology,

labor incentives, and the like. Finally, the output and productivity goals

[ of the 1966-70 plan for industry are appraised in the light of past performance.

: B, Methods Used in Estimsting Output, Inputs, and Factor Productivity

in Industry.

1., Indexes of Output

The index of production used in this report is an adaptation of

an index published by CIA in 1963 _/ Therefore it is a weighted index of the

indexes calculated for output in each industrial branch. The various branch

indexes are aggregated with value-added weights and the individual branch indexes

-3-
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However, the inde'x used here differs in some jmportgnt respects from the CIA
index: 1.) it revises some of the commodity series and extends all of them to
incorporate data in the latest ‘Soviet.statistical handbooks, 2.) some of the‘
branch of il;dustry samples are expanded to include more items or to disaggregate

sample items into components that better reflect'changes in the production

mix, 3.) it substitutes 1960 value-added weights with an explicit capital charge

" for the 1955 weights used in the CIA index, and l4».) the iﬁdex for the machine

building and metal working (MBMW) is an adjustment of the official Soviet gross
\
value of output (GVO) indexes rather than an index based on & sample of civilian
machinery itemsj therefore it includes both civilian and military production.
Because of these differences, the industrial p_rbduction'mdex presented
in this paper rises more rapidly than the CIA index -= by 10.0 percent per year
during 1951-61 compared to 9.3 percent for the CIA index. g/ Three of the

‘sectors most affected are ferrous metals, forest products, and MBMW. The ferrous

metals index used in this report incorporated new data on the composition of '

Soviet steel output as reported in the United Nations Quarterly Bulletin of

Steel Statistics as well as the increasingly important production of foundry

pig ironm, roiled stock for reprocessing, and. exports of iron ore and pig iron.
In contrast to the CIA :Lndex) the index for forest products used in this pa.per.
includes a series for production of mrﬁitu.re. The major difference between
the index of industrial production presented here and that estimated by CIA,

however, derives from the use in this paper of a modified version of the

~official Soviet GVO index for MBMW instead of a calculated index for civilian

-4 -
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machinery. There is no Western estimate available that claims to represent

Py J

both the civilian a.nd.the military components of MBMW. Because the data on

inputs in MBMW relate to total outputs, not merely to civilian outpui, the
index of output used in chariing productivity trends also had to represent
total output. The index was derived in a somewhat round-asbout manner as
follows.

First of all, it is assumed that the official GVO iﬁdex for MBMW overstates

L0 -Hw, Sameo reasons
growth@ﬁmw that Western students have concluded that GVO indexes

. eneral, ‘ '
exaggerate growth in_g_ﬁhmm&uwd. The question is, by how

. ‘\‘
much? According to the estimates made in this paper, the ratios’average annual -
o5 ,%Jw‘! Jndvshry
"actual" growth to average annual growth in GVO in the separate branches 4during

1951-64 fall within a fairly narrow range. The ratio of "a.etua.l"(estimated)

growth to growth in GVO is higheﬁ for ferrous metals ( .95)> and lowest for

chemicals (.78). The ratios for all branches ex.cept ferrous metals and chemicals
Ho weler,

which comparisons are not possible. ) Et-z-s-tﬂe—'bh&t most of the reasons 4

for beligring that GVO indexes overstate growth apply with particular force to'

‘e MBMW -- for example, the likelihood of growing specimlization and the high

rate of introduction of new products into the‘ index on a dubious price basis.

Therefore, the proper discount of GVO growth in MBMW m?.ght be closer

to that for chemicals than to the e.verage' for all sectors. For this paper

three separate indexes of MBMW (and of industrial) output were calculated

based on the alternative assumptions that for any given year the ratio of

-5a
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.9, y’, er .7. The indexes of output and factor productivity presented below

are based for the most part on the MBMW and industrial production indexes

that incorporate the second of the above alternatives -- a 20 percent discount
~————

of the growth in GVO reported by the Soviets. Although it is not claimed

that this particular alternative is a relié.ble barometer of %.he precise

exfent of the growth of civilian and military machiner;.r since 1950, it seems

sultable for the purposesv of this paper. The average annual growth in industrial

production during 1951-65 ’is 9.3 éercent undef the assumption of a 20 percent - . s

discount of officially reported GVO growth vin MBMW, while assuming discounts

of 10 percent and 30 percent resultg in average annual increases of '

and 9,7awd .9 percent. This range is not large enough to make a material : o

difference for the findings of this paper with respect to trends in output

and productivity.

- 58 -
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2. Indexes of Inputs and Factor Productivity
Factor productivity for industry and nine industrial branches
is calculated by dividing the indexes of output described above by indexes of
8l . |
labor inputs and capital stock combined. . ! are
W@WW&MW
The capital stock ‘indexes are derived with a few adjustments
from official Soviet indexes. ‘The ‘indexes represent gross (undepreciated)
reproducible fixed prc_)ductive capital stock. They include structures and equi_p-
. . : \
ment and exclude land and other natural resources (except 'in the sense of mine

shafts and diggings) and inventories. These assets are valued at replacement

cost in what are basically 1955 prices rather than at original cost, and hence

.

the index is & -"constant price" index. The labor input is measured in two ways ,i

: . ¢« !
-- by the number of workers employed and by the number -of man-hours worked. These
two méasures differ significantly because hours worked per day and number of
workaays per year have declined in the USSR since 1955. Alternative combined
input indexes using both empléyment and. man-hours were calculated.

In US practice, labor and capital inputs are combined into one

index by the use of the sha;'e of income ee.i'ned by each input e;s its weight.
Data on wages of labor m Soviet industry are available, but there is no .explicit
accounting of a return on capital in the USSR. In order to construct poséi’ble
weights for capital inputs, two alternative interest returns were gssumed -- -
8 percent and 13 pefcent -- and were combined with amortization allowances to

il 7]

approximete gross return on capital.
-6 -

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1




R S ———a———

-

-Approved For Relenises28§4/04430 £ GWBDHB%TB&MQAOMO]I&QGBHﬁputS is‘ clearly -
ar?itrary, and different assumptions give different results. Alternative
weights and indexes were calculated to illustrate the range of possible results.
The alternative indexes use in turn (1) ;nterest rates of 8 pefcent and 13 per-
cent, and (2) 1950 and 1960 base years for the calculation of weights. Al'basic .
geometric or Cobb-Douglas formule was used to combine the capital or labor

x - .

inputs.- One index of labor and capital inputs combined was selected for the
primary presentation in the fo;lowing section -- a geometric index based on 1960 -
weights and an intefest rate of 8 percent. For this particular index the base-

\
period weights of capital and labor are intermediate in the range of alternatives.

The other, alternative, indexes, however, also are considered in Fhe analysis of
the reéults.

Input and factor productivity indexes have been calculated for
nine branches of Soviet industry as well as for industry as a whole. These nine
branches do not égg;z;t all of industrx -- electric power and nonferrous metals

; and some small miscellaneous categories are missingf Because of this and because
of question; regarding the comparébility of the branch labor and capital inputs
with each other andeith output, the individual b?anch indexes are less reliable
than those for all of industry.

C. Limitations on the Meaning of the Results

The nature of the data and the calculations places severe limi-
tations on the use of the results. The rate of growth in factor productivity
depends on arbitrary assumptions as to the interest return on capital. For this

-7 -
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reason alone, a direct comparison with similar calculations for US industry

is of limited value. Moreover, capital stock measurements in the USSR and
the US are not compara.ble, and even the calculations of indgstrial output
indexes are not as similar in their procedures as one would wish.

.Comparisons of factor productivity between branches of Soviet
industry may be attempted in a general way, but a precise analyéis of the
differences among the branches is hindered by the uncertainties of the data
and especially by the assumptioh that tl;e interest return on cgpital is the
same in all branchés.

The data‘.on inputs and outputs, ‘hcwever, are considered to be
reasonably consistent through time. Therefore,' changes in trends in
productivity for all industry and for th.e branches of industry are believed
to be meaning‘i‘ul.- In particular the slowdown in Soviet in(iustrial growth
in recent years appears to be indisputable, and one finding of this paper --
that a decline in the growth of factor ‘productivity contributed significantly
to the slowdown -- also appears t‘olbe indisputable. It is noteworthy that
Soviet official data support these two conclusions unequivocally and that
Premier Kogygin in his speech on the new five-year planv in April 1966 u.ndgr-
scored the need to restore rates of growth in labor productivity.

II. Growth of IndGustrial Output, Inputs, and Factor Productivity, 1951-65

A, Industry as a Whole

1. Trends in Output, Combined Inputs, and Factor Productivity

From 1950 to 1965 the USSR achieved rapid industrial growth,

but since 1955 this growth has tapered off. The increase in industrial

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1
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during 1956-58, 8% percent during 1959-61, and little more than 7 percent
32/ ‘
during 1962-65. The index of industriael production and its components
S *
are shown in Table 1.

* Page9a , below.

- 8a -
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nmetalworking had the highest rate of growth during 1951-65, and the:vigor
of its expansion has held up best. The average annual growth in output of
industrial materials and consumer nondurable g}oods was a.bout‘ the same in
1951-55; thereafter, growth'in consumer nondurable goods slumped much more
seriously .than that of industrial materials.

Average Annual Rate of Growth in Output

(Pércen‘t)

1951-65 1951-55 1956-58 1959-61 1962-65

Industrial materials 8.8 - 10.6 9.5 7.8 T.0
Machine building and A\

- metalworking 11.9 13.7 10.9 12,0 10.1

" Consumer nondurable ‘
goods Tel 9.9 T4 5.7.. 3.5
Total industry 9.3 1.2 9.5 8.6 7.3

Between 1950 and 1965 , Soviet industrial output increased by
279 percent while inputs of capital and labor combined increased by 106
percent. Thus, if growth had been based only on use of additional inputs,
it would have been only a little more than half of the average annual growth
actually attained. In other words, without an: _int:.‘ceas'e .in pésburce . progucti-
vity, ‘industrial output would have advanced at an average annual rate of 4.9
percent instead of bthe actually observed growth of 9.3 percent.: The balance
of total industrial grow-bh'was associated with increases in factor
productivity -~ averaging 4.2 percent' annually for the entire period.

*

But this advance in the rate of growth in factor productivity (shown in Table 2 )

has been far from steady -- accelerating through most of 1951-58, dropping

\

* Pagelda , below.
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USSR:

Table 1

Indexes of Industrial Production, 1950-6ka/

Industrial materials

Electric power

Coal

Petroleum products and
natural gas

Ferrous metals
Nonferrous metals
Forest products

Paper products
Construction materials
Chemicals

Machine building and ‘metal
working
GVO growth discounted by
10 percent
GVO growth discounted by
20 percent
GVO growth discounted by
30 percent

Consumer nondurable goods

Light industry
Food industry

Aggregate industrial production
With MBMW GVO growth:
Discounted by 10 percent
Discounted by 20 percent
Discounted by 30 percent

Official Soviet index of the
gross value ‘of industrial
production ¢/

1960 Value b/ 1950
Added Weights

50.25

>~
o &
N

A
SRS

w
34
w
&

19.37

11.24
8.13

100.00

v!w\..
¥ fa
[ ~

281
@ @

{

30.8

35.4
45.0

45.8

36-9%5
3823727
3511,

33.0

ka9
43649,
45104,

3.5

1952 1953 1954
EANS Ly 5§71
Yoz 53.0 59:0
41.0 46.2 51.7
57.8 61.1 66.5
33.9 37.9 2.7
50.2 55.6 61.3
51.4 56.5 62.7
64593 5.5l Pur0lT0
56.5 63.8 70.1
27.8 31.7 36.8
1.k L6.1 51.5
35.7 k0.8 46.9
39.8 Lh.9 50.8
bbb Lo.h 55.0
56.1 62.0 ‘67.5
55.7 60.9 67.9
56. 63.5 67.0
klus9 51050, 570565
k7472 583519 §8+157.7
hortar, 536570 58k
k2.9 48.0 Skl

1955 1956
4.7 7c.5
655 H3
58.2 65.6
75.0 82.2
47.5 56.6
68.0 73.7
70.8 76.0
FFa748 F9B75Y
73.3 79.0
kh.0 50.3
59.3 65.1
54.8 61.8
58.4 65.0
62.3 68.5
72.0 77.8
72.0 76.7
72.1 79.4
63563.1 69:7¢2.3
66y T3
6xBery  E=T73
61.1 67.6

69.1
71.8
4.8
83.1

81.8
8k.9

2759
HA7%.7
077,

Thoy

1958 1959
¢
U0
90.7
97.8
76.7 87.8
83.9 91.9
83.3 94.0
838 T4/ 1008 970
91.6 95.7
72.6 86.7
82.0 9.6
77.6 88.3
79.7 89.4
81.9 90.6
89.3 96.1
88.5 9k.5
90.3 9.2
838936 926928
845942 93.082.9
&=1:9.9
82.1 91k

100.0
100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0

100.0

100.0

100.0
100.0

100.0
100.0
100.0

100.0

1961 1962
126.5 HZ.8
106:1 3.1
112.1 126.5
100.0 102.0
112.3 127.4
108.1 = 116.8
114.9 120.9
994 1013 10351053
105.9 113.4
110.5 120.4
107.9 117.6
113.5 129.1
112.0 125.7
110.5 122.3
105.3 110.3
103.2 107.5
108.1 1141
168+2 105.4 By
WT107.9 Bb6-hie.7
%3/ BE315,
109.2 119.7

®ey.

bk, h
138.9
133.6
111.6

109.8
11k.2

126:1/26.5 1348 13557 ¢
al3i2q., 132.6 1333 2.9

ESEER

129.4

1964 1965
132,/

128.7 137.5
156.4  172.5
109.2 3.6
155.1 190
134.0 1960
138.4 150.0
108-9 /ey 7.2
128.6 145.5
135.7 1496.2_
145.4 16A. 2
156.6  169.5
9.3 /603
wa.k 1505
116.7 1297
ukh 16,9
119.8 135.5

130.5¢

138.9

150.8

a. The branch indexes of industrial production, except for MBMW, are indexes of the gross value of the CIA sample,
index is presented in three variants for the reasons discussed in the text.

b. The weights, except for electric power and nonferrous metals, are derived from the labor and cap:
The weights for electric power and nonferrous metals were estimated separately.
are based on the same sources used for the other branches in 4able &
and L411 thousand for electric power.
"Economic Interrelations in the Soviet Union",
Labor Productivity”, Dimensions of Soviet Economic Power, Joint Economic Committee, Washing

capital stock.

Average annual empl
Average annual earnings in nonferrous metals is esti
Annual Economic Indicators for the U.S.S.R.

used to estimate average annual earnings for the other branches of industry in Tal
tration,

c. USSR, Central Statistical Administ

5 #"Narodnoy:

154

s

as described in the text. The

ital weights shown in Appendix A, Table , p.

MBMW (and the aggregate industrial production)

G .

An 8 percent interest rate was applied to
Average annual capital stock and the amortization rate for capital stock for these branches
oyment of industrial production personnel in 1960 is estimated at 464 thosand for nonferrous metals
mated at 1700 rubles and at 1020 rubles in electric power.
, Joint Economic Committee, Washington, 196k
ton, 1962, p. 162.

For employment, see Vladimir G. Treml
» P. 203, and Gertrude Schroeder, "Soviet Industrial

The estimates of average annual earnings are based on the same sources that were
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in factor productivity reflect the trends in output and in the combined

(&regure | .7
inputs of capital and labor.? The growth in output fell between & and 1.8

17263, awel 176 4 g o
percentage points in each of the su’bperlods 1956-58 1959-61, and.~}962-65. g
The index of inputs increased at 6.4 percent per year during 1951-55; then
the rate of increase declined to 3.6 percent per year during 1956-58 and to
3.0 percent per year during 1959-61. Following the completion of the
reduction in the length of the workweek, the growth in inputs of labor and
53 ”JF g g6 P l%‘f"(tg'
capltal rebounded to 3% percent during 19éR=65, Meanwhile the growth in
factor productivity climbed from an annual rate of 4.5 percent during 1951-55
to 5.7 percent in 1956-58. The rate of increase in factor productivity

» A
f}ww////

sagged slightly in 1959-61 to 5-.1+ percent and then precipitously to
1942763 and 1964650
percent in 196R=E5, The most rapid growth in factor productivity (5.7 percent
and 5.4 percent) occurred during 1956-58 ‘and 1959-61 as the rate of ngh
in inputs continued to decline. In 1962-65, however, there was a further
slowdown in the growth of 'Output in the face of a sharp increase in the rate . .
of growth of inputs. Consequently the growth in factor productivity fell
to the lowest annual rate of the whole period.
?he vtrends in inputs and factor prod'uctivity suggest that a
pronounced change occurred during 1962-65 in the causes of the slowdown in the
growth of industrial output. Through 1961, successive declines in the rate of
éromh in inputs account for the slowdown in output. After 1961 the‘ slower -

growth in factor productivity is dominant.

10

X }M fel04.
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g Teble 2 o5
USSR: Output, Input, and Factor Productivity Trends in Industry, 1950-6k
Estimated Indexes (1950 = 100)
1953 1955 195 1957 1958 1959 1960 1961 1962 1963 1964 19¢5
. 1372.5° 170.3 196, 2035 ARA3, 296,52 265.2 AL, R 209, 331.1 353.¢6
Index of output a/ h<i==8 169+5 . 2023 ea;-réy 2lh-o 262+h 2827 395—15’ . 362 &0 37722
Index of capital stock b/ 137.1  170.6 191.0°  211.7 235.6 262.2 292.4 327.0 362.0 4o3.4 7.k 4y9lo
Indexes of labor services _g/
Adjusted employment 117.1  126.5 130.6 133.7  139.2.  14k.0 151.1 159.1 164.2 168.9 ~ ih.4 (8.9
Man-hours per worker 99.3 8.9 96.0 k.1 91.8 89.4 84.8 80.1 79.9 80.2 80.8 Y
Total man-hours worked 116.3  125.1 125.4 125.8 127.8 128.7 128.1 127.h 131.2 135.5 140.9 47,0
» Indexes of inputs _/ ' .
Capital and man-hours 121.8 136.5 1k1.1 145.5 151.7 157.1 161.4 165.9 17h.3 183.9 194.7 204 .0
Capital and employment 122.4 137.5 1k4.3 152.1 161.3 170.3 181.8 194.7 204.9 215.5 227.0 240, n_
. .
~ Indexes of factor productivity & 132,/ 140.0 14723 156. 164.3 172. 177.¢ 180.0 LA
S Man-hours Y 112.967 12h.§ Bk 139-0 paT-ac 162.6 1765 1752 Lo 28 1’45&—7 189/
e Employment, B 1233 1276 133.0 1374 33 ikt W5ep 90 514 1533 157.9 4
! 1"a.3 13,9 1283 133.8 138.5” 14Y.6 45,9 147, 157.1 153.4 155, 8 :
"Average Annual Rates of Growth (Percent) ) )
1951-65 ‘ 1951-55 ) - 1956-61 1962-6&é
1951-55 ° 1951-53  1954-55 1956-61  1956-58  1959-61 1962763 19¢q-¢ 5
. "a i3 ,0 9. , 76
Output : 9.37 . Lk S e 3.-9 95 57[5 =P 7.0
Inputs 573
Capitel and man-hours 4.9v 6.4 6.8 5.9 3.3 3.6 3.0 =5 5.8
Capital and employment 6.0 6.6 7.0 6.0 6.0 5.5 6.5 52 52 5.6
Factor productivity . , 4./ 5./ g, 5 2.2
Capital and man-hours : y2v Kj k0 50 5—5 itg 5,_3" wee ! !
Capital and employment 3.1~ b3~ 3.9 kro- 28 37 -9 A 14
44 5.0 A7 3.8 2.0 2.2
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Footnotes to Table 2

a. The variant incorporating a 20 percent discount of the growth in MBMW
GVO, Table 1, p .

b. From Table § , pDeg.

¢. From Table 7, pHra.

d. From Table 9 ; P54 . The index of inputs is a ﬁeighted index of
labor inputs (measured in man-hours or employment) and capital

| stock (at an interest rate of 8 percent). The inputs are combined
using 1960 base-year weights in & geometric function (see Appendix A).

\
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Although the growth of total inputs into industry varied

considerably during 1951-65, the growth of capital services as represented by

productive capital stock did not. Capital stock increased rapidly and evenly

over the whole period at a rs.i;e of between 1l and 12 percent per year. The

P

) . /
capital-labor ratio in industry'\tripled over the 13 yea.rsS

g['—h—i—:‘crend in capital formation, in turn, illustrates the
hard core of the Communist doctrine of economic growth -- up to the present at
least. Although other priorities and basic economic conditions have changed,

an overriding goal in peacetime has been to push the growth of productive fixed

capital. When the rate of increase in new investment in industry fell off after

" 1959, retirement policies apparently were changed to keep up the growth ‘of

capital stock.

Given the fixed rate of increase in capital stock and the
assumption that capital services vé.ry proportionately with capital stock, any
ché.nges in the rate of growth of industrial output must be explained by the
bghavior of elither labor inputs Mmm or factor productivity.
The effect of changing rates of retirement of fixed capital on- the quality of
capital services and thence on output would appear in the trend in factor
producfivity.

3.  Trends in Employment and Man-Hours

~Inasmuch as capital services ‘grew steadily over the period,

the behavior of labor inputs explains the variation in the growth of the combined

- 11 -
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" workweek) and the substitution of capital for labor inputs explain most of this

MM ,_/ inclegen

-
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inputs index during 1951-63. The calculations of inputs and factor productivity

*
described above use man-hours as the measure of labor inputs. Increments in
man-hours sagged drastically after 1955 and actually declined from 1959 to 1961.
On the other hand, average annual employment had a distinctly different trend .
from,\ma.n-hours.~ Although the rate of increase of industrial employment wes
reasonably stable during 1951-65 (between 2.4 and 5.4 percent per year), the
reduction in hours worked per year by each worker, primarily during 1956-61,
brought about a sharp break in the trend of total man-hours worked. Total employ-
ment in industry rose by 26 percent between 1955 and 1961, but & reduction of 19

‘\'.
percent in the number of hours spent on the job by each worker during a calendar
ot

year resulted in a slight net increase of''2 percent in total man-hours worked
in industry. Most, but not all, of this reduction in hours worked per year was
due to a shortening of the workweek.ZJ

It has been argued that when hours worked per week are reduced, .

"

labor productivity per hour increases. When reductions in the workweek take
place in the area of 40 to 50 hours per week (as did the Soviet reductions after
1955), it is difficult to believe that a decline in fatigue is responsible for

the major part of any increase in output per man-hour. Instead, it is more likely

that improvements in management (perhaps spurred by the imposition of a shorter

increase. If 80, the improved management falls within the definition of pfoductivity
.gains as used in this paper. To the extent that reductions in the workweek did -

cause gmployees to exert more effort per hour after 1955 , factor productivity

- 12 -
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when the reduction was most rapid.

To minimize the possible impact of hours reduction on labor
productivity and therefore on factorproductivity, the comparisons of growth of
factor productivity can be adjusted by regrouping the data. Of the reduction of
18 percent in hours worked per year per worker between 1955 and 196% , little
more than half occurred before 1960, the rest in 1960-6%. Thus when the a.vera.ge?
annual rates of increase in factor productivity in 1956-59 and 19%-611[ the effect
of the reduction in man-hours on the relative size of the two rates should be
negligible. The decline in annual growth of factor productivity is still

59
atrlkmg -- from $&& percent per year during 1956-59 to 2% percent per year !
during 1960-6L.

Naturally, the rate of growth in factor productivity after 1955"
differs markedly, depending on whether man-hours or employment is used to measure
the growth of labor inputs. When factor productivity is calculated by using

. ,
employment for the labor inputs, the gain in productivity is lowest in 1960 and
1961, recovers in 1962 and then begins to fall off again. When man-hours are
used, gains in productivity are dampened in 1960-61 and melt away steadily and
rapidly from 1962 on. Because of the uncertain impact of the reduction in the
length of the workweek on the quality of labor or management, it is impossible
to say how much or when factor productivity would have slowed down in the absence

of a shortened workweek. : . .

In terms of measuring the change in the efficiency with which

- 13 -
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actual inputs are used, man-hours appear to be the suitable yard-stick of

changes in labor inputs. From another point of view, however, 'the growth' in
factor productivity calculated in terms of employment is of interest. To the
Soviet industrial planners the industrial labor force is the labor ov&pu»tbj..‘ By
carrying out an'extensive workweek reduction, the Soviet authorities sacrificed
a great deal of potential gain in output; the gap in Table 2 between factor
productivity based alterna.ti%rely on man-hours and employment suggests the

extent of this loss s although it is not an accurate measure of the loss because

of the interaction between shorter hours)a-n& labor effort) and management initiative
\

\

mentioned sbove.

L. Alternative Measures of Factor Productivity

The indexes of factor prpductivity presented above are based
on a particular set of weights for labor and capital inputs and va. geometric
index formula. The weights reflect (a) an interest rate of 8 percent on.gross
capital stock, (b) the value of capital stock in 1960, (c) the average annual
earnings of labor in 1960, and (d) employment in industry in 1960. '.I'h‘e result ‘

of using différent weights for lebor and capital inputs and an arithmetic formula

can be judged by examining“ Table 3, which show four alternative calculations of

> .
factor productivity.lo If 1950 is used as the base year for calculating the

weights of labor and capital inputs and if the interest rate on fixed capital

stock is assumed to be 8 percent, as in variant A in Table 3, the weight given

¢
to labor inputs is .80 and to capital inputs is .20. In.variant B which is used -

in Table 2 and in the subsequent analysis, an interest rate on capital stock of

j4or : - 1k -

* ?’4 ,lewd‘.
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8 percent is also used by the base year is 1960. Thus the weight for labor
inputs falls to .72 and the éapital weight rises to .28 becausébcapital stock
grew more rapidly than industrial earnings between 1950 and 1960. In variant
C the weight attached to labor inputs is still lower (.64) as a result of using
an interest rate of 13 percent and 1960 as the base year.

-Factor productivity for all industry is also calculated in
Table 3 by using an arithmetic production function (variant D) with an 8 percent

\\

\

interest rate and 9. 1960 base year. A comparison of the growth in factor
productivity in variants B and D shows some of fhe range in possibié effects of
L;Sing different'com’.binations of labor and capital over time. The arithmetic
ft—mction implies perfect sgbstitutability -- that is, that changing the input mix i.‘
by increasing one_input while holding the other(s) constant results in a constant
absolute increase in output. The geometric function, however, projecté smaller
gains when the input mix is changed: increasing one input while holding the other

41/ :

constant results in decreasing increments to output.L When labor and capital
indexes are combined sthmetically on a 1960 base , factor productivity grows more
rapidly before 1960 and less ‘rapidly after 1960, compared to factor productivity
~calculated with a geometric formula.
Variant B was selected for primary presentation in Table 2 and
in the succeeding tables and discussion. This does not mean that variant B is
/\%f\i@&«;{da— Mw-a/-de‘/bo—mé Mw*a > o

the "right" index, only that it to-{livebrative. The weights and formula

thesrsireetty should reflect the marginal products of capital and labor and the

- 15 -
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' elasticity of sﬁbstitution of one for the other. However, as it is not
possible to give these theoretical concepts any concrete, statistical
meaning in the Soviet context, no attempt has been made to discover the
"right" productivity index for the USSR. The ﬁSe in this paper :of Variant B
is a convenient simplification, and in any case the aﬁa.lyses and findings
of this pa.pér on patterns of p:zl'oductivity appear to be valid regardless of‘
the input weights and formula used.

Although thege al.terna.tive formulations of factor productivity
produce a considerable range in the level of productivity gains, 'bhey. confirm‘\.:
the picture of & general rise in the rate of increase froxﬂ 1951-55 to 1956-'61{
followed by a precipitous decline in the rate of advance in l96é-61+. It is
this pattern of factor productivity, rather than the precise level, that .is -

important for the analysis of recent developments in Soviet industry.

B. Trends in Output, Inputs, and Factor Productivity in the Branches

of Industry

1. Branch Coverage

The nine branches discussed in this section are major components
of the Soviet industrial classification ~-- a system quite different from that
of the US. In general, mining is not separated from manufacturing in the
Soviet system, and most of the branches are highly aggregative: ore mining is
lunmped together with steelmaking and fabrication in the ferrous metals branch;

-
the petroleum products and natural gas branch includes both extraction and re-

fining; and the forest produéts branch is an amalgam of timber cutting, wood

. /'
processing, and paper making. Construction materials includes the mining of

J

.16 -
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industry includes textiles, shoes, and leather products. Chemicals includes
rubber and asbestos products.

Within these broad categories, there have been radical chahgesv
in the nature of branch output. Thus there has been wide-spread substitution
of gas for oil and concrete for brick, and'synthetic fibers and plastics

i ' :

! have been emphasized at the expense of natural materials. In the machine

; . .

} C building industry the relative importance of military hardware probably varied
| , ' ' '

| greatly during 1951-6h4,

! |

! The nine branches for which factor productivity trends have

1 . Dbeen calculated do cover most of industry, however. In 1964 these branches
employed 90 percent of industrial workers and had 75 percent of industrial

productive capital stock. The only major components of industry excluded are

| ) ) the nonferrous metals and electric power branches , where the information

.

required -for the calculations was missing. Because of tpe breadth of the

'bran_ch definitions and because of some of the gaps in coverage s the analysis

of branch trends which follows is less illuminating than it would be if more
disaggregation were possible.

2. Qutput and Factor Productivity in the Branches of Industry

The indexes of output, combined inputs , and of factor productivity

*
are presented for each of nine branches of industry for 1951-64 in Table k.

*¥ .
It can be'seen from Figure 2 that the differences among the branches in the -

rate of growth of factor productivity are less than the differences in the

growth of aggregate labor » ?

* Pagel7a, below. The indexes run only through 1964, as it is not possible
to measure.inputs or factor productivity by branch during 1965.
*% Following page |77

. - 17 -
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and capital inputs. Therefore, variations among the branches with respect to
growth in inputs are a better explanation of branch differences in the growth

ool sk 195764 w0z wrtele

of output’\tha.n are variations in the rate of increase in factor productivity.

‘ : SNV

e e e

These dif/fere‘n/f:es are/ discussed in /the following section. N U
, o - :

’ e . ' N >

- 3

- ' Seco‘x'_ld,‘ it é.ppea.rs that the growth of :factor'pvrosluctivity
does not correspond closelyyith the rate of increase in capital stock -- either
among the branches or within the same branch over time. Although new technology
is introduced in thevpracess of investing, evidently the rate of .'increase in
capital stogk is not critical for the trend in factor productivity. The causes .\..
of variation in the rate of gowth in factor productivity seem to be much more

complex. Finally, as one would expect, the growth in labor pro&uctivity by branch

~

corresponds loosely to the growth of capital stock but less so to the growth in
factor productivity.
5
Over the whole period 1951-6# three branches in the area of
industrial materials -- construction materials, petroleum products and natural gas,
and electric power -- boosted their output most rapidly (see Table 5)~ Machine
building and metalworking followed in terms of. the level of the average rate of
growth; it ranked consistently from third to fifth during the four subperiods
- 1951-55, 1956-58, 1959-61, and 19611-,6{ The change in the structure of output
of industrial materials is shown by comparing the growth pattern of the three
leading branches with those of coal and forest products which were quite con-
te /I .
sistently in 10th and 11th place in a ranking oi/lbrariches by rate of growth

during the various subperiods. Based on these rankings, it is difficult to

- 18 -
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' mdustrles over time; the food and light branches ranked—cons;si;e&it-ly in 8th

and 9 th place.

Although Figure @ revesls a marked similariﬁy in ‘_che average -
annual rates of growth of factor pi-oductivity in the individual branches of
industfy over the whole period, 1951-6k, this uniformity disappears when branch
trends within this period are examined. In Figure 3’)§he'average annua.l rates
of im in.factor productivity ms are presented for all
industry and for the nj.ne branches. <

7Not one branch follows closely the trend in factor produ?-
tivity for all industry from the po-introf view of exhibitiﬁg a fairly steady'
rise in the rate of increase in factor productivity through 1958-59 followed
by & slight decline in 1960-61 and a sharp drop thereafter. Percentage gains .
in the coal, machine building, chemical, and fores‘t prociucts branches of
industry, however, do climb upward unevenly, reach a peak in the few years before
1961, and then fall off abruptly. The most pronounced decline in gains in factor
productivity occurs in the chemical industry after 1958 at a time when the
priérity of this branch was increased and the supply of inputs accelerated. !
Against this background the concern shown by the Soviet leadership over the per- ’ '

‘J'-M/L/Wu, A o concnmtie !

£ ek 1A
. formance of the chemical mdustry is understandable " &mﬁa
M’C@;\_,o VAW\MMA;G’CLQW W%ﬁ a_ AL -+
, Three other branches have a somewhat similar pattern of growth
in factor productivity. Gains in factor productivity in construction materials

and the light and food branches pesked in 1957] before slumping. After some

-19 -
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recovery through 1961, the rate of increase in productivity again falls off
sharply. Gains in ferrous metals, in contrast, are quite constant through 1959
before dwindling away. The last branch of industry covered in this report --
petrole_um products and natural gas -- displays the most distinctive ’behavior
of factor productivity. After attaining a plateau in 195657 the annual rate

of increase in factor productivity declines sharply’in 1958 and then climbs

" steeply in 1959-62 only to fall markedly in 1963-6k.

Thege differences in trends in factor productiviﬁy among the

branches at a given point in time show that rates of growth of productivity in \

industry cannot be forecast merely by predicting probably changes in the rgldiwve

importance of the various branches. The high points of gains in factor productivity-

"in the branches of industry are found over & broad span of years. When the rate _sr

EIQ-. !

of increase in factor productivity in industry jumped from & percent in 1958
to 6.4 percent in 1959, only five of the nine branches managed to raise their
percentage gains. Moreover, four of the mime branches pushed up their rates of
gain in factor productivity in 1960 while the rate of advance fell significa.ntly
in industry as a whole. Only in 1962-64 were the changes in the rate of increase

in factor productivity in the same direction for almost all branches.

3. Trends in Labor and Capital Services in the Branches of Industry

The ineguwed+sy provision of additional inputs, as noted earlier,

explains most of the difference in rates of growth of the branches of industry.

Changes in the rate of increase of weighted inputs were presented in Table ‘f,; C

X
i dpferdat V-

underlying trends in labor and capital services are outlined here. Table %- presents

- 20 -
% @5, delowsr, T

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1




-

$HETovEY Eor ReldasoR00HA0L: GIARDPISTE! 049M008200730000stry indexes of

. output, capital and labor services individually and combined, and the calculations

of factor productivity, labor productivity, and capital productivity.

In all of the braﬁches the introduction of é shorter workweek
after 1955 produces an uneven‘rate of increase in man-hour inputs. In addition,
the over-ali extent of the increase differs greatly among the branches. TFor the
most part the increases were rougﬁly comparable before 1955 but then diverged.
By 1962, man-hour inputs in the ferrous metals, petroleum products, and light
industry branches were not much different from 1955; in the coal, food, and
forest producta branéhes, man-hour inpufs were appreciably less in 1962 than in\‘
1955. The large increase in man-hour inputs occurred in machine puilding, con-
struction mater?alﬁ)and chemicals.

Although the rate of growth in capital stock in all industry
was remarkab;y stable during l951—6h, the growth in the individual branches.varges
widely over time. For example, the rate of increage of capital stockAin the
cogl industry falls.off noticeably after 1959. Ip light industry the rate of
growth picks up after 1958 and in chemicals in 1959 and again in 1962. " From 1959
to 1961 the rate of increase-in output in chemicals slowed in spite of acceleration
of both capital and labor inputs. The trends are consistent with recurrent
reports of difficulties in completing new chemical plants and start?ng préductionv‘.
in them.

As g result of the unequal grqwth of man-hours and capital
stock in the branéhes, the capital-labor ratios changed in quite different
degrees. Thus, in constfuction materials it increased by 430 percent and in

-21 -
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machine building and metalworking by only 84 percent.

195164
Percentage Increase in Capital-Man-Hours Ratio, 1950w&i—

Construction materials - U30 Chemicals ) C .. 219
Forest ﬁroducts - 332 All industry - 218
Petroleum products and Food - 189
gas - 291

' . Light - 1k6
Coal - 251

: MBMW - 8
Ferrous metals - 224

Of course the increase in the capital-labor ratio was particularly large in
.- { , .
U ,Qaﬁ. 1950 wtawn \,
each branchqu the leadership carried out the reduction in the workweek, Gurdsng-

theslabe 19505~ These increases in the capital-labor ratio are rather weakly
related to the increases in man-hour productivity in these same nine.branches.ég/

N

C. Reliability of Results

In spite of the caveats that can be entered in interpretipg %he
results of this paper, it should be pointed out that, for Soviet industry as a
i whole, the differences in growth of factor productivity_in the gubperiods are
quite large. In particular, the decline in the growth in factor productivity
in 1962-6k is substantial and appears in nearly all branches of industry. When
alternative methods of weighting inputs are tried, the general trend in factor
productivity is not affected greatly. Nevertheless, potential biases abound in
& study of thig kind. The question is whether these bilases might upset the
findings outlined above. . » ‘ _ -
! ' First of all, theré are many deficiencies in the‘index of actual
: output. The output index appears to be the best available but still dependé on

- 22 -
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limited amount of physical output data disclosed by the USSR. Then.too,

the industrial output and MBMW indexes depend on the fairly arbitrary procedure
of discounting the ’-,‘grov_rbh of the value of output as officially reported for
MBMW. One test of the validity of the trends in factor productivity derived
with the output index presented earlier is to substitute the official Soviet
index of industrial output in the productivity calculations. The average

annual rates of growth in factor productivity in industry (in percent) are as

follows:

1951-53  1954-55 1956-58 1959-61  1962-65

Calculated from Soviet ‘
output index (GVO) . 6.1 6.6 6.5 6.7 2.7

Calculated from the output
index used in this paper bo1- 5.1 5.7° 5.l 1.6°

Although the rate of érowth in factor productivity is higher ih all periqu
when the Soviet index is used, the general pattern is similar., Both series
show a strikingly similar decline in 1962-65.

The indexes of labor inputs also have their problems. For example,
bias in the measure of employment by branch may have arisen because of changes
in coverage and reporting of workers in industrial cooperatives. The most
important problem in labor trends, however, is‘ ;bhe estimate of the t:.m:mg of the »
reduction of hours in the br&nches of industry. The rates of increase in
productivity during each ye>ar, 1957-61, v;ould bg sensitive to changes in tbis

estimate but probably not those of 1962-64 in comparison with the average of

preceding years, as the full extent of the reduction is known. The main ;

)

- 23 -
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difficulties with the capital stock estimates result from the effects of having
to use dis£ributions of industry capital stock by branch in terms of original
cost of the assets until 1953 in the derivation of the branch indexes. This is
more important for trends in factor productivity for branches than for the trend
in all industry.

Another source of uncertainty in interpreting the results is the
m absen;:e ‘from the analysis of several factors. Inputs of ﬁaterials and
inventories are not incltzded. The fortunes of the light and food industries )
’ .
particularly, could be explained with more confidence if more were known gbout \
naterials availability in 1951-64. Also, the performance of industries such as
coal, ferrous metallurgy, and petroleum products and natural gas was influenced by .-

S o

changes in the quality of raw material sources. For example, a substantial part
N 4 . .

of & new investiment in ferrous metals has gone into facilities for the beneficiation

of low-grade ores. If the source of raw materials is within the branch, a decline

in factor productivity caused by problems in respect to ra;w materials at least

singles out the right branch for blame; when the raw mafterials source is outside

the branch, the factor productivity index may point to the wrong party -- as when

coking coal of poorer quality is passed on to the metals branches, dampening gsins

in productivity in those branches.

- 24 -
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III. Causes of the Decline in Soviet Industrial Growth

A. Introduction
From the estimates of industrial growth and input and factor pro-
ductivity trjends presented earlier, it seems apparent that growth in industrial
output declined moderately but guise—steadily from 1950 to 1964 but that the

nrsniled

reasons for the decline waresfar-from~being~the-same over the wireke- period.

Thr'ough 1955 the effect on individual growthA some decline in the rate of growth

of'inputs into industry was more than offset by a rise :Ln the rate of increase

q ‘ \
of factor productivity‘. From 1956 to 1961, thé annual percentage growth in inputs
feli ;5'0 drastically that higher rates of gain in factor productivity could not
stave off c't)ritinuing decline in the rate of growth of industrial production. Aft?{
1961, however, as the rate of increase of industrial inputs rebounded Bha.rply.,-_ )
the ra.te’ of gfoﬁth in factor productivity fel]T 80 lw that the USSR sustained -
& further drop in the rate of growth of industrial output.

: e

Before discugsing some of the possible causes for the—cbserved changes,
it would be ai)propria.te to recapitulate briefdy some of the primary findings con-
cerning these trends. Following are the highlights for industry as a whole:
(1) the rate of increase in\ industrial output declined after 1955 from an average
annual rate of growth of about 11 percent in 1951-55 to 9 percent in 1956-61 and Zo~
7 percent in 1962-66; (2) total er'nployment and capital stock grew at a relatively
steady pace -- 2.4 .to §.h percent a year for increa.ses‘ in the labor force and & -
steady annual net increase of 11 to 12 percent in reproducible assets; (3) total

man-hours worked annually between 1955 and 1961 remained practically unchanged

- 25 -
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as the growth in the labor force was offset by a gradual T-hour reduction in

the scheduled workweek and by the increase in days off for vacations and sick-

ness; (4) the reduction in man-hours worked led to a halving of the annual

increment in aggregate inputs after 1955 -- roughly from an average of 6.4 per-
- 3 Z&LM:@.—;“/M%W( ':V\. .
-l

cent in 1951-55 to 3% percent in 1956-61; (5) meanwhile,?over-all factor

productivity trended upward throughout the 1950's, reached a peak in 1956-58,

declined slightly in 1959-61, and dropped sharply in 1962-65.

B. Long Run Factors Affecting Industrial Growth During the 1950's.’

.

.Although many developments of the last 15 years cé)ntributed to the‘
‘l'frends in output and productivity, two factors during the postwar period
tended to bolster factor productivity gains and therefore growth in industrial .
output. Ye-tv, the gtea.m impOrted ‘to industrialA growth by both factors apparently
dininished by the end of the 1950's.

During 1946-50, rapid recovery from wartiﬁe disruption in the USSR vas
accompanied by high rates of growth in industrial production and factor pro-
ductivity as in most qther war-damaged nations. Reymond P. Powell's computations
for this period suggest average annual rates of increase in factor productivity
in the USSR of 7 to 8 percent.i—f'}/ In addition to the usual gains from re-
constfuction,, importent gains were achieved in the adoption of advanced technlolagy
as investment in new industriasl plant and equipment proceeded. Soviet industrial
technology was far behind that of the West before World War II, and further

Western advances during the war created more opportunities for borrowing and

- 26 -
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cﬁtching up. Moreover, as an indirect result of the war, therg was an qpportunity
to import new produgtion techniques from the West through wartime contacts

with the Allies; lend-lease aid; postwar reparations from Germany and Eastgrn
Europe; and the usé ofbcaptive services\of engineers, designers, gnd scientists
from the occupied areas. As the Soviet éuthorities reduced the gap between'their
own and Western technology{ a slowdown in productivity geins could be anticipated.

But this catching up phase certainly had not ended by the early 1950's, and

4

important economéég in inputs based on catching up probably were being made until -

at least the middle of thé decade. In this over-all view of the postwar record\‘
the rapid deceleration in growth in factor productivity in 1951-53 appears as a
temporary aberration. The most important reason for the abrupt décline appears
to have been £he rapid step-up in armaments pfoduction during the Korean War. -Tﬁé"
disruptions attending the acceleration of industrial support to the military
establishment, especially in machine building, probably restricted the secular
increase that would have ensued under normal conditgons. ' (
U
) aavg;giﬁ:'( ) w

It is & le that much of this improved technology emders the indexes
of capital stock as—ee%é%&ted in this'paperp Therefore,'if the USSR was operating
within the frontier of technological knowledge and was "borrowing" technology,
the results would be reflected in the growth of factor productivity. As the
frontier is approached, the potential for such borrowing diminishea.and tﬁe rate
of growth of Soviet technological progress (as well as output and factor

productivity) should fall off.
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?

rate of industrial growth during the 1950's. The educational attainment of
the labor force seems to have increased at a rapid rate at least through 1959
but then the growth slowed down. This judgment relies on the belief that:
calculations of the stock of human capital in the Soviet labor force prepared
by Nicholas DeWift for 1959 and earlier years and carried forward to 1965

(¢

z/
also correctly describe the industrial labor force. The results of these

calculations are sumarized in the following tabulation.

Average Annual Increases in Human Capital (Percent)

Total Human Capital Human Capital \
Years in lLabor Force Per Worker
" 1951-59 | 7.1 k.9
1. 1960-62 4.6 3.1 )
1963-64 - 4.6 2.8 .

In these eétimates the increase in human capital represents the amount of
accumulated investment embodied in the formal education of that labor force.

) ‘ .
The total of this investment @ at any given time can be thought of as the
value of the stock of human capital gainfully qccupied in economic activity.
large investments in the schooling of its potential labor supply have resulted
in a phenomenal increase in the formation of human capital embodied in the
average employed pei'son in 't:he USSR. For example, the total stock of human
capital increased at an average apnual rate of T.l percent during 1951-59"
compared with an average annual increase of 2.1 percent in the total numbei'

of persons gainfully occupied in economic activity. Thus there was nearly a

5 percent annual rate of increase in total investment per worker through the
| o
2/

attainment of additional education.

- 28 -
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The decline in the rate of growth in human capital per worker
is more relevant for the course of output and factor productivity in industry.

Unless M
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eéiuca.ted, it too must have Rereed an erosion in the rate of increase of the

quality of its work force -- at least as measured by educational attainment.g-/

An additional factor that tended to enhance the qusility of tl;e‘civilian labor

force in 1956-59 -- a;. reductioh in the size of the armed forces -- failed to
contribute significan‘biy in the recent period. The total anmsunced net reduction
in thé armed for;ces of 2.2 million in 1956-59 does not seem to have béem continued A

e a,vvta%-a M&f%,éﬂw‘-ﬁ.’ﬂt'/-“é./ -

Available evidence suggests that, because of in-service training, the skill level

~
et e e et e 2

of ex-Sel;vicefmen is above that of workers with comparable forma.l. education. In
contrast, the growth of the employed labor force in 1959-65 included a rising
share of relatively inexperienced teenagers and housewives.

While these two factors related to the quality of capital and labor
services were at work, another development was making '11; more difficult for the
Soviets to keep up the rate of growth of industrial production.. In every one of
the nine branches of industry examined a&s well as in industry as a whole, the
capital-labor ratio was rising sharply. It was not possible to push additional
labor into industry as fast as capital stock was increasing. Given less than
perfect substitutability of capital for labor, this should have meant that
increasing quantities of net investment were required with a given increase in
man-hours to get thesame incz:ease in combined labor and capital inputs.

| Another potential factor tending to depress factor productivity and.“ A

output gains applies to the extractive industries. In ferrous and nonferrous

-29 -
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productivity. . The simple relaxation of terror and the iifbing of the more
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retard productivity and output geins. 15/ There simply is nota sufficient
supply of ores of equal quality available for exploitation, particularly

when output is expanding so rapidly.

C. Spurt in Factor Praductivity, 1954-58

Despite the long run factors tending to puil down the growth in .
oﬁ:.:"g;«'zt and factor pro@uctiviﬁy during the 1950's, fa‘c_tor‘productivi‘cy gains
clearly surged upws'u‘d in 195k-55 and 1956-58. It is tempting to explain part
of this spurt by the ;politie_al history of the time. The ‘death 61’ Stalin and
the en@ of f;he Korean (host:ilities xﬂay k.xa.ve stimulated the growt_h‘ pf factor

i

heavy-handed . contréls probably fostered some of the productivity gains

- revealed in the statisﬁcs. Factor productivity increased from k.l percent

ennuslly in 1951-53.to 5.1 percent in 1954-55 and 5.7 percent in 1956-58.

i n
Then, too, the reorganization of 1957 to the sovnaskhoz system may

have given a temporary boost to efficiency by correcting a few of the most

. glaring weaknesses in the management of industry. Despite the abuse heaped

Sov¥na rKhOZ)_'_ B SO
on the sematlhed, the old mmlsterlal system probably had_become so foss:l.lized

that any shake-;.lp might ha.ve\]qelped_ efficiency. !

The increase in the rate of growth of factor prg_ductivi‘t;y which
kept up the growth lin industrial prod.uction after 1955 g}so coincided with
the reductién in the length of the work week. The regime vplaced particular

emphasis on tieing both the reduction in hours and the wage reform to the

uncovering of intra-gnterprise reserves. This pressure undoubtedly succeeded

to some extent, but it is important _ >.

-3 -
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to note that any such.gains in efficiency were by their nature one-time gains.
Internal reserves insofar as they represented inefficiencies in the organization
of production could not be "uncovered" repeatedly.

£

In this somewhat efeetric survey of possible reasons for the increase
' i Tla 1950 '
in factor productivity growthc the change in the structure of industrial investment
is worth mentioning. The capital stock indexes used in thié paper assume that
the margiwé:i productivity of additional capital in the form of buildings and
h cnd
structures is equal to that of equipment. This is probably umbture; at least the,
Soviets believe it is not so. They have stressed the importance of raising the
equipment portion of investment as a means of reversing the unfavorable trend in
the out-capital ratio. From 1950 to 1955 the share of equipment in industrial
investment fell from 40 percent to 33 percent. It then rose to 37 percent in
. 20/

1956 and to an average of 40 percent during 1957-1960.5~

Finally, the decline in the size of the armed fofces snnounced by
Khrushehev after 1955 may have been accompanied by a reduction in defense
expenditures for a few years at least. In any case the effect would have been to

dempen the competition for skilled scientific and technical civilian manpower and

to release trained manpower from military service.

D. Deceleration in Growth of Factor Productivity after 1959.

The highest rate of increase in factor productivity in industry during

t ' —
the fi-year period 1951-6# came in 1959 wiidh an anuuwal increase of 6.4 percent.

‘ 49 5.0
This peak was followed by a rapid deceleration to ® and 49 percent in 1960 and
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1961, %:103 percent in 1962, 1=3 percent in 1963, and @7 percent in 1964, As

suggested above, some part of this decline must have been a normal aftermath

of the postwar recovery surge and hence is likely to be permanent. However,

recent developments determined the timing and abruptness of the decline and

contributed substantially to its magnitude. The effect of .these factors is- .
either temporary or at least subject to change in the sense that policy
decisions of the Soviet goverx_lmen't couid reverse or offset them.

The abruptness of the decline in gains in factor productivity in 1962—657
aftex: the reduction in the workweek had been completed, raises the question v
of the impact of declining man-hours per worker on productivity. The earlier
discussion of factor productivity calculated with employment rather than man-
hours as the lat;or input suggested that in the absence of a reduction in
the workweek the decline might have begun in 1960 instead of 1962 and thus‘
might have been less abrupt. Second, to the extent that enterprise managers
were successful in increasing productivity during 1956-59, they may have
temporarily reduced opportunities for further increases after 1959.

A number of other recent developments in the_ use of labor and capital
could have contributed to the decline in amnual growth of factor productivity,
as follows:

a. During 19(0 ‘4’,5 there was a signific@t slowdown in the’
growth of new investment in industry as a consequence, perhaps, of an increase
in defense and space expenditures or simply the much discussed problems 6n
the construction front. In the face of this .decline inv investment growth,

industrial capital stock continued to rise with undiminished vigor. A

comparison of investment’ (less the change in unfinished construction)with the
B

o ————
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ch&inge in capital stock in industry indicates that the Soviets may have reduced
s '

the rate of retirement of old capital assets by aimosi one-halfd g}._/

In order to maintain old plant and equipment, capital repairs for the
economy (and presumably for industry) have. accelerated, growing at a planned
average rate of 11.8 percent in 1960-63 compared with 5.3 percent in 1956-~59. .
The failure to introduce new plant and equipment into production at previous
rates of growth probably has been & f;actor in the reduced growth of factor
productivity. 0ld equipfnent that has been overhauled plainly does not intro-
duce new ‘;:echnology in the way that brand-new equipment cen and usually does. gj N

b. Even in the branches of industr;} where gross and net capital formatidn
have accelerated since 1959, the productivity perfdrma.nce has been ﬁoor. In
the chemical industry, for example, factor productivity has actually declined. .
Evidence from Soviet publications and the observations of foreign \_risit;ors
| suggest abnormally low operating efficiency in newly constructed enterprises,
especially in chemical plants incorporating new technology. Thus much of the
sﬁarp decline in productivity may be related to difficulties in assimilating

A new capacity that embodi% technology relatively new to the Soviet scene. This

~ failure to digest new technology appears to be due in part to poor design end
incompetent assembly and installation work and in part to the lack of t;i‘ained
N
operating personnel. 23/
This performance appears to be the by product of the general trend toward-
a more complex and sophisticated industrial sector. The impact of these departures
from the old paths of deveiopment may be seen in the felation of factor produc-

tivity ‘gains to increases in capital stock in industry and the branches of -
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industry. It would be expected that rapid increases in capital stock would

tend to favor productivity gains through the medium of “embodied technology".

Yet the association of factor productivity growth with growth in capital stock
. 9\5 ’

in Soviet industry has been low or even negative. 24

¢. In some branches of industry, notably the light and food branches,
the poor output and productivity records of recent years are certainly explained
in large part by a shortage of raw materials caused by harvest f ailures. In
light industry, changing consumer preferences have forced changes in the output

G L,
mix that may have cut output and productivity geins temperiily.
Q. _

d. Arether factor that may have contributed to the recent decline in
growth in factor productivity is the significant dropoff in the contribution
ofAeducation o r:aising the quality of the labor force. The extent of this
decline and its potential importance was discussed above.’

e. There 1s another plausible edthough=dtEfroald<to—appraise reason
‘for the sewesmsg paradox of rapid formation of new capital associated with
the deceleration of the growth of productivity. It seems clear that the Soviets "
have spent increasingly large sums since the mid 1950's on military and space
hardware and on militqry research and development. The rates of growth of
civilian machinery output and investment in machinery and equipment cannot be
reconciled with the announced rates of growth of machine building and metal -
working output unless there have also been substantial increases in the -
production of military machinery. . -

This expansion probably has been particularly large in programs =-- for

Thire e

example, advenced weapons and space =-- that directly compete with'\investment

needs of industry requiring complex machinery and highly skilled scientifiec

- 314 -
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specialized and scarce resources to military and space programs may be of major
%
importance in explaining the recent decline in factor productivity in industry. 7

E. Prospects for Growth in Industrial Output in the New Five Year Plan {1966-70)

Whether the recent slump in the growth of factor productivity will
continue, level off, or reverse itself has, of course, particular importance
for future Soviet development. It is unlikely that the USSR can continue to
increase inputs into industry at the rate of the early and mid—l950’s, The
well-publicized discussions in the USSR of incentives, efficiency, and planning
techniques testify to the official concern over this question. \\_

Leonid Brezhnev in his address to the 23rd Congress of the Communist
Party noted the official disappointment over industrial performance. He also
stated his belief that the September 1965 program for economic reform in industry
“had prepared the way for restoring higher rates of growth in output and
productivity in industry. @/ This belief is imbedded in the new five year
plan (1966-70) which calls for a 47-50 percent rise in industrial output

» ‘ 23

and a 33-35 percent increase in labor productivity by 1970. 85/

The planned average annual increase in industrial output of 8.0-8.k
percent during 1966-70 seems cautious enough. It would not bring back the
rates of increase estimated fox" l959-6i in this paper, much ‘less those claimed
by the Soviets. Nonetheless, a tentative calculation based on the labor
productivity goals and the incomplete plans for industrial investment shows that
even this modest proposal depends for its success on a sharp recovery in the

9 '

growth of factor productivity. 26%/ From an average annual increase of 1.6 percent

in 1962-65, the rate of increase of factor productivity would have to bounce back to

4.1 percents - — /
4 ' 35 ‘
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ﬂ during 1966-T0. ?Z‘(o)/ This implied rate of gain in productivity would
almost recapture the successes of 1960-61, when the average annual rate of
growth of factor productivity leveled out at 5.0% befére pluz_lging |
downward.

It would not be surprising to see productivity rebound to some extent.
The performaence of Soviet agriculture should improve; to the benefit of the
ligﬁt and food 'branchesJ and the stabilization of the Vr.orkWeek sﬁgulj_q also
help. To the extent that the pressures surrounding the introdus:tion of a
shorter work week "borrowed":efficiency gyains from future periods,
productivity gains in the recent past have been depressed unnaturally. Still
no convinecing appraisal of the realism of the new five year plan in 1ndustryf’°"
can At amacde wlhost @ Apoubiclge. of e protetle ffacty ofmcwugwﬁ(?

particularly over the next three or four years when the reform is being .

introduced. Such a Jjudgment is far beyond the ‘bounds of this paper. : Z J ‘
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Appendix A

Derivation of the Index Formula Used in Calculating Factor Productivity

v

The index formulas or the production functions used to aggregate inputs
L4
+

are of two kinds: & geometric function of the Cobb-Douglas type ahd. an arithmetic

functioh.- The geometric function is of the form Pt = cL% K.g and the arithmetic

~
function is of the form P, = e (wo L + 1, Kt) where \

P, = predicted output in year t resulting solely R e

from increase in inputs A :
I% and Kt = labor and capital inputs in year t ;
& and b = labor and capital coefficients ‘
c, e = multiplicative constants
LS and r, = price of labor and capital inputs in the base period “--- ' W

a+hb 1

L}

The geometric function is used predominantly in the calculation of factor.
productivity in this paper; the results of using arithmetic function are shown
only for all indusﬁry‘. If it is assumed that both,labor and. capital inputs are
paid the value of their marginal product in the base period, ,it can be shown that :
the values of a and b for the geometric functién are equal to their proportionate
share of value added in the given sector of production in the base period. The

geometric function can be converted into g ratio of predicted output:

P, 18%°
R I

L
- Y -
P LoKy, Lol (Ko ‘ . -

. V& b

Similarly the arithmetic function can be transformed into a ratio of pre-

dicted output with coefficients & and b equal to those used in the geometric function:

-37-
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P, L, K,
—_— =8 — + Db —
" Po Lo

The shares of labor and ;apital in ;otal value added (and therefore values
for the coefficients a and b) for all industry and for fhe branéhes of industry
must be cqntrived. In the calculation the aim is to approximate the relative
marginal.products of labor and capiﬁal.

First, average annual earnings of workers and employees together‘with
social insurance deductions are téken to reflect the values of the marginal ‘\\
product of labor for industry as a whole and for the various branches of industry.
This assumption has bgen implicit in other studies and is adopted here in the Lo
belief that the degree.of mobility in the Soviet labof market is sufficient to
make relative wages correspond to relative marginal productivity. The average
annual earnings multiplied by the number of workérs and emp;oyees is taken as
the absolute share of labor inputs in total value added. Two years,‘1950 and
1960, are used as base Yyears in order to make it possible to appraise theveffect
on the production functions of changing input mixes, relative factor earnings,
and technologies employed.

The calculation of returh to capital requires that_a rate of return be
applied to estimates of average underpreciated fixed capital stock on hand in
industry and the industrial branches in 1950 and 1960, valued in 1955 prices.
Undepreciated or gross fixed capital stock is used in the c&lculatiog in the
belief that the services of capital stock do not deciine through time nearly as

rapidly as the application of straight-line depreciation would imply. Therefore,

i
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when capital stock is increasing, the deduction, for example, of straight-line
depreciation from gross capital stock overstates the loss in i;cs input efficiency.
On the other hand, the additions to capital stock tend to be more productive than
the stock go.ing out of service, so that in this respect a gross capital stock
series understates the trend in capital services.

) The rate of return itself is a combination of interest charges and deprgciation ‘
charges. In the absence of any knowledge as to' what would be & correct interest
rate, rates of 8 percent or 13 percent are employed?—// The depreciation chargeé\'
for each industrial sector are the amortization rates recently in#roduced in the
USSR for fixed assets.x/;béhis gives a rate of return of 11 to 15 percent using
an interest rate of 8 percent and a rate of return-of 16 to 20 percent using an
interest rate o'f: 13 pe;'cent./a;e steps taken in the computation of 'l;kE se
production function coefficients are summarized in ‘I‘a.ble‘ é . Although.every step
in the derivation of these coefficients involves some besti?nati,on, the wide range.
in the value of thg coefficients derived gives somqéxpression to the underlying

uncertainties. In calculating factor productivity indexes, all of these coeffi-

cients are used because there is no good reason for preferring one to another.
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USSR: Derivation of Estimated Production Function Coefficients

) (2) (3) (u) (5) . (6) (1) (8) 9 (10) (11) (12) (13) (14)

a Social Insurance Total Labor Coefficient m,

Employment Ratio Workers Employment Deductions Productive Labor and

of Workersa/ and Employees of Workers as Share Labor Costsf/Fixed Capitalg/Amortization _Capital Cost Capital Cost Column Column

Base (Thousand to Workers b and Employees ¢/ Average Annual of Wage Fund e/  (Billion (Billion Charge h/ Billion Billion Billion 31llion Divided by Divided by

Branch Year _ Persons) (Thousand Persons) (Thousand Persons) _ Earnings ¢/ (Percent) New Rubles) New Rubles) Percent Rublesi/ Rubles,/ Rublesk/ Rublesl/Column 11 Column 12
Industry 1950 12,289 (1.251) 15,374 866 6.8 1h.22 29.10 Lok 3.53 k.99 17.75  19.21 .80 STk
1960  18,57L (1.200) 22,289 1,096 7.0 26,14 85.00 L1k 10.33 14.58 36,47 4o.72 T2 6L
Ferrous metals 1950 604 (1.232) Thy 1,132 7.9 o1 2.90 3.51 .33 48 1.2k 1.39 .73 .65
1960 886 (1.182) 1,047 1,393 7.9 1.57 8.2l 3.51 .95 1.36 2.52 2.93 .62 .5k
Coal 1950 732 (1.209) 855 1,465 9.0 1. 2.61 6.59 .38 .51 1.79 1.92 .79 .13
1960 1,031 (1.160) 1,196 2,036 9.0 2.65 T.27 6.59 1.06 1.2 3.71 L.07 W71 .65
Petroleum products 1950 92 (1.380) 127 1,028 8.4 Wb 1.61 6.59 .23 .32 .37 B3 .38 .30
and natural gas 1960 148 (1.324) 196 1,235 8.4 .26 6.09 6.59 .89 1.19 1.15 1.5 .23 .18
Machine building and 1950 3,314 4,325 915 7.5 L.25 7.7k 3.71 91 1.29 5.16 5.54 .82 77
metalvorking 1960 5,655 7,080 1,102 7.5 8.39 16.96 3.n 1.99 2.83  10.38  11.22 .81 .75
Construction 1950 567 67k 763 6.1 .55 .75 L.ks .09 ) .13 6k .68 .86 .81
materials 1960 1,310 1,493 1,033 6.1 1.6h L.70 R .59 .82 2.23 2.46 ST .67
Light 1950 2,267 2,729 639 6.8 1.86 1.70 3.60 .20 .28 2.06 2.1 .90 .87
1960 3,371 3,89k 818 6.8 3.k0 3.79 3.60 Ly .63 3.84 k.03 .89 .84
Food 1950 1,320 1,694 582 6.8 1.05 3.19 3.64 .37 .53 1.k2 1.58 STh .66
1960 1,743 2,146 821 6.8 1.88 7.70 3.64 .90 1.28 2.78 3.16 .68 .59
Chemicels 1950 365 481 887 8.4 16 1.33 3.54 .15 .22 .61 .68 .15 .68
1960 5814 739 1,135 8.1 .91 4.25 3.54 49 .70 1.%0 1.61 .65 .57
Forest products 1950 -+ 2,779 T34 b7 2.14 2.06 5.83 .28 .39 2.2 2.53 .88 .85
1960 2,598 1,023 k.7 2.78 4.98 5.83 .69 .9k 3.47 3.72 .80 JTh

a. From Table7, Appendix B, p.424, below.
b. These ratios for all industry in 1950 and in 1960 and for 1960 in the ferrous metals, coal, petroleum products and natural gas, construction materials, light, and food branches are derived from reported

numbers of industrial production personnel and wageworkers. U.S.S.R., Central Statistical Administration, " shlennost' S3S5B," Moscow, 196k, p. 85, 158, 186, 314, 354, and 42h. The 1960 ratio for MBMA
is the ratio for MBM{ in the R.S.F.S.R. U.S.S.R. Central Statistical Administration,./Promystennost' BSFSB,™ Moscow, 1961, p. 36. The 1960 ratio for chemicals is based on the ratio for 1955 as reported
in N.N. Nekrasov, ™Ekonomika khimic@k_ox_mmﬁhlﬁnms_ti,"}hscow, 1959, p. 33L. The ratio for 1955 was moved forward to 1960 on the basis of the change in the ratios for industry as a whole. All of the

branch ratios for 1950 are equal to the 1960 ratios adjusted by the change in the ratio for industry as a whole. )
c. Number of workers and employees are either given in Soviet statistical handbooks or are estimated by multiplying the number of workers in column 1 by the ratios in column 2. (See f.n. b., above). The /
figure for workers and employees in forest products for 1960 is from "Promyshlennost' SSSR," op. cit., p. 291, and the 1950 figure is derived from the 1960 figure and the index of employment in Table , p. .

d. Aversge annual earnings in industry and the branches of jndustry are estimated from the following sources: Earnings in Industry - U.S.S.R,, Central statistical Administration, *Narodnoye aystvo
5.5.5.R. v 195k gody, Moscow, 1965, p. 555; ™Finansy SSSR," no 7, 1962, p. 5; "Ekonomicheskaya gazeta, April 23, 1962, p. O1; L.A. Blyakhmdn zvoditel'nost' i oplata truda v period razvernutogo stroitel'
stva kommunizma,” Leningrad, 196k, p. 313, 320; D.N. Karpukhin,""S osta projzvcditel@sci truda i _zarsbotnoy platy,% Moscow, 1963, p. 168. Earnings in branches of industry -Pfrud i
zarabotnaya plata,”™no 10, 1961, p. 2k; Karpukhin, op. cit., p. 168; I.A. Orlovskiy and G.P. Sergeyeva, ®Sootnosheniye rosta prolzvoditel'nosti truda i zarabotnoy platy v pemyshleanostt SSSR, Moscow, 1961,
p. B, 51; A.G. Aganbegyan and V.F. Mayer, “Zarabotnays plata v SSSR,% Moscow, 1959, p. 187; B: , Op. cit., p. 322. No increase 1n wages of workers In construction materlals between 1959 and 1960

has been reported, so it was assumed to be 2 percent. In both 1950 and 1960 the ratio of earnings of workers and employees to earnings of workers was estimated from reported distributions of employees
ziven in various statistical handbooks and from earnings ratios for various categories reported in Orlovskiy and Sergeyeva, op. cit., p. 53; Aganbegyan and Mayer, op.cit., p. 201-202; V.N. Yagodkin,"
Osndnye zakonomernosti vosproizvodstva robockiy sili v period na razvernutogo stroitel'stvo kommunizma,”™ Moscow, 1965, p. 133; and<'Sotsi8listicheskiy trud,f no 9, 1960, pp. 6-7.
& Social insurance deduction rates for the branches and taken from V. Krulikovskaya, et. al., JPlanirovaniye byudzheta gosudarstven;-@"nago t hovaniya,éMoscow, 1959, pp. 17-18. The rate for
all industry is a weighted average of the branch rates. N T e —

f. (Column 3 times column L4) + column 5 (column 3 times column L). w

g. Capital stock 1 Jan 1960 (as reported in fNarodnoye khozyaystvo SSSR v 1959 god@h,* pp. 67-68) has been converted to an average annual basis for 1950 and 1960 by the the indexes of capital stock presented

in Table§, p.5la, below. - P

h. "Actual amortization" (excluding that for capitsl repair) according to the new norms introduced on Jan. 1, 1963. U.S.S.R. Academy of Sciences, Institute of Economics, ’(i‘;arixa amortizatsii i technicheskiy
progress,% Moscow, 1965, p. 155. The rate given for the fuel industry was used both for coal and for petroleum products and natural gas. B
i, Column 7 times the sum of column 8 and an 8 percent interest charge on capital stock.

J. Column times the sum of column 8 and a 13 percent interest charge on capital stock.

k. Column 6 plus column 9. .
1. Column 6 plus column 10. B -
m. The capital coefficients for each sector are equal to 1 minus the value of the labor coefficients.

4y~

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1



~

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1

Appendix B

Derivation of Indexes of Iabor Inputs

1.
AT Description of Indexes of Iabor Inputs

ek

The indexes of labor inputs rely on published“data on employment of
wageworkersJin industry and by branch of industry. Although it would be better v
to use data on all wage and salary workers involved in the production process,
puch dideae ' ' é@
thiswis available through time only for industry as a whole? Moreover, the
ratio of wageworkers’ to wage and salary workers in industry has not changed BO.
much as to cast doubt on the use of labor inputs series based on employment of
wageworkers as representative of total employment trends. An employment index
derived from labor productivity data was used for all years for the forest
products industry. Alternative iﬁdexes of lsbor inputs reflecting man-hours worked
are computed by applying branch indexes of hours worked per year per man to the
employment indexes. The indexes of the length of the workday and the number of
days worked per year are based on data reported in the Soviet yearbooks and in : !
. articles reporting on the progress of the reduction of hours in industry. :
The proﬁleﬁ of matching the coverage of inputs against the coverage of
outputs appears in the case of the labor inputs indexes.v Conceptually the outj
put indexes cover all output of a given classificatiqn whether produced in the
"given branch, in other branches, or in nonin@ustrial sectors. Reported branch
employment data, however, are on an enterprise basis, so that workers in a given -

" plant are classified according to the character of its primary output. Moreover,

they exclude industrial employment in industrial cooperatives or in agriculture.

==

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1



~

\

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1
In contrast, inputs series derived from labor productivity and gross output
date are based on employment which includes in some cases all.industrial pro-

duction personnel rather than just "workers" and also workers in those producer

cooperatives classified under industry. For some branches, moreover, labor

“productivity is calculated only for a major segment of the branch, such as coal

extraction and timber cutting within the coal and logging branches. A particularly
difficult problem results from the Soviet transfer of industrial cooperatives
into state industry in 1956 and in 1960. As the reported employment data inclu(\lie ‘
these transferees, the reported data must be adjusted to prevent an overstatement
of the growth in industry and branch employmept.

In spite of the adjustments applied to the data, the mismatcﬁing of ‘“
labor inputs and outputs resulting from differing coverage probably results in '

an understatement of the growth in factor productivity. This follows from the

_belief that there has been & trend toward specialization in industrial production

and that employment of an industrial character outside of industry has not been
increasing as ra.p_idly &as employment in industry. F<;r particular branches of
industry the net effect of using employment classified on an establishment basis
rather than on & product basis to measure labor inputs is difficult to gauge.
Nevertheless, it should be remembered that branches vary greatly in temé .of the
extent to which they specialize in production df their primary product and the
proportion of total output of their ’prima;fy product that they account for. Fo;' -

this reason, interbranch comparisons of factor productivity based on the sort to

labor inputs indexes used in this paper must be viewed with caution.

-2 -
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Thus the labor inputs indexes available to this paper are imperfect
measures of the changes in either employment or man-hours worked. To improve
the indexes, more would have to be knowp about the share in branch output ac-
counted for by workers classified outside the branch and the changes in thgse -
proportions over time. Also, it would be desirable to have better information
on changes in branch classification.and the precise timing of chﬁnges both in
the length of the scheduled workweek and in hours actually worked.

:

2
y:e Derivation of Employment Indexes

N\
The indexes of both employment (or labor force) and man-hours used in

*
the calculation of factor productivity trends are set forth in Table 7 . In this
section the nature of the employment indexes is discussed. Where absolute employ- ’

. . . g? T~~
ment data appear, they are based first of all on published Soviet sources. .
The forest products index represents a weighted average of employment series
for timber, woodworking, and paper derived from labor productivity and official
output datas using as weights the absolute employment figures for 1958. TFor
some years, employment in the chemical and construction materials has been inter- -
polated using labor productivity and output data. This was also necessary for

B

the petroleum products and natural gas branch in 196kL.. It should be noted that
the labor productivity series appear to be based on a somewhat different concept
of average annual employment. Thus the classification is expanded to include
workers in producer cooperatives in employment equivalents (measured in terms of A

work participation rather than membership).

Because the reported employment data do not include workers in producers

o 43 -
n PO fobi,
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cooperatives before 1960, Table 9 shows for all industry and some branches an
adjustment to cover these excluded workers. Total employment of workers in
industrial producer cooperatives has been estimated by Murray Weitzman and
Andrew Elia,s‘ for 1950-58.1 Their procedure has been extended to estimate the
number of workers in this category in 1959.

It was announced that 500,000 workers and employees were transferred
from industrial cooperatives into state industry in 1956 and 1.2 million in 1960.
In 1960, of the total, 1 million wageworkers were transferred as part of the ' \
liquidation of the industrial cooperatives, including 600 000 into light industry
and 100,000 into machine building and metalworking. Of the remainder it is
estimated that 120,000 went into state logging enterprises, 90,000 into the food ™

-

industry, 40,000 into chemicals, and 20,000 into construction ma.teria.ls.g

The planned distribution of GVO in industrial cooperatives in 1954 was almost

| %
precisely the same as the employment distribution in 1960. As the best :

approximstion available, the percentage distribution in 1960 is applied to the
other years before 1960. The light and MBMW branches are the only ones likely !
to be affected materially by any inaccuracies in these estimates.

S .
&7 Conversion of Employment Indexes to Indexes of Man-Hours Worked i

Since 1950, hours worked in industry have increased less rapAidly Because
of two factors — a steady redﬁction in the number of days worked per year and &
reduction in the length of the workday after 1955. Both of these trends are re-
presented in the index of hours worked per year as shown in Table 7 . Mainly as a

result of more generous allowances for holida.ys and vacation, actual days worked

My -
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p'?ép gg;e%eli%r )Bgrl'ee%s%%ba 16911%138 pg{%é%lgpﬁé’&?éé{i‘%%%% %.ml.'136 Be;:ause
there is no information available by branch, the trend in days worked per
year in industry as a whole is assumed to hold for the branches és well. By
far the more important cause of the fall in hou;'s .worked in regent. years »
however, has been the average transfer to a basic T-hour day together with
additional. time off before holidays. Before 1956, the Soviet industrial
worker put in an 8-hour day; after _1960 , he worked a 7-.hour day with six
hours on Saturday.

The ave?age length of the scheduled workday for adult workers in
Soviet industry and in several industrial branches has been reported for
mid-1956, the beginning of 1959, the end of 1959, the end of 1960, and
the end of March, 1961. Since that time the reported length of the workday

% .

has remained unchanged. In estimating- the average annual length
of the workday, the following procedure has been used:

1. The actual workday is assumed to be equal in length to the
workday.

2. The annual average is taken to be equal to the average length
of the workday at midyear. The mid-1959 and mid-1960 e,sti'mates are
ayerages of the reﬁor‘bed. figures for end-of-year 1958, 1959, and 1960.

3. There is a gap in the reported data between the end of 1956
and the end of 1958. Midyear estimates have been interpolated for 1957 and
1958 on the basis of Soviet discussions of the progress‘ of re_duc‘cion .in the

-

length of the workweek. / For the years before 1956, it seems legitimate

to use the reported figure for mid-1956 for the average length of the workday.

- L5 -

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1




~

. Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1

#. Over and above the effect of the shorter workday, the average length
of the workweek was shortened in March 1956 by the reduction of preholiday work-
days to 6 hours. It is reported that tge net effect Qf this reduction was to cut
the length of the average workday by 0.26 hour. Therefore, thg average length
of the vorkday for industry gnd all branches has been reduced by 0.20 hour in 1956
and 0.26‘hour thereafter.

The indexes of average length of the workdéy, adjusted for preholiday
reduction of hours, can be derived as explained above for industry and for all N
of the branches of industry covefed in this paper except two. For construction
materials the index ofvthe length of the workweek in machine building and metal- -

..

working is used because the only information on the progress of reduction of hours

in ﬁhis branch (in production of cement and reinforced concrete) approximated the
time-table for machine building and metalworking. The index for the forest products
industry is especially tentative. It is assumed that the reduction of hours took
place somewhat more slowly than in the paper industry (its smallest component), with
most of the changeover occurring in 1960-61. How the reduction of hours was carried
out.in & seasonal industry like logging is not known.

ék Summary

No exaggerated claims are made concerning the validity of either the

employment or the man-hours indexes discussed above. Thg man-hours indexes for
1957-59 are not grounded as solidly as could be wished, and the possible effect of
this on the data should be kept in mind when comparing factor productivity increases

of various periods. In addition, the employment data are particularly sensitive to

Y6 -
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undetected changes in coverage. As discussed above, members of producer coopera-
tives have been added periodically. Morgover, it is not certain that the Soviet
authorities have consistently fevised reported employment figures for earlier
years when sﬁme branch components have been reclassified under other branches.
The most important example of such a change in recent years was the transfer of
the coke-chem;cal industry, refracto?y materials, and some other activities into

ferrous metals.

=47 -
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Appendix C

Derivation of Indexes of Capital Services

1l. Description of Indexes

Although an estimate of the services of both fixed and working
capital would be desirable in the calculation of factor pi'oductivi;by, the
lack of data on working capital in constant prices precludes the construction
of an accurate series for the various branches of industry. Th;‘fixed !
capital itself excludes "unproductive" capital as thé Soviet authorities
define it -- that is, capital in communal housing, social-cultural services, '\‘ o
and subsidiary agricultural activities. Increases in "unproductive" capital
conceivably could raise output andA;; improving the morale of the wﬁrk force,
but such increases would not affect inputs as used in this paper.

Like the labor input series, the data on fixed cepital by branch

are on an enterprise basis or are classified on the basis of the primary

‘productvof the enterprise. %g# Adopting the assumptiop that indexes of
capital services can be approx;mated by indexes of average annual gross fixed
capital stock, this paper relies heavily on official Soviet d;ta. The index
of first-of-yéar qapital stock for all industry is the official Soviet
capiﬁal stock index; ihe indexes for the nine branches of industry are
provided by Soviet spurces for 1953, 1955, and 1958-62. No index numbers

are reported for 1950, 1954, or 1956-57, or 1963-6k; and therefore, they must

be estimated from other sources of information on capital : ;?
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stock. The index of annual capital services for all industry and for the branches
are :then constructed py averaging end-of-year indeJ‘ces.

The officially report_ed 'branch indexes of capital stock have been
supplemented in two main respects. For the missing years, officially reported
branch distributions of capital stock were used to fill out the sefies. ”Although’
the index for industry is a constant cost index, the branch distributions of
capital stock given for 1950, 1953, and 1954‘ are in terms of book value or original
cost. The revaluation reduced the value of‘ the productive capital stock in .
industry by 2 percept compared with the original cost valuation, but the value of
individual branches changed in varying amounts depending op the branch structure
of productive assets. Because investment costs were higher in 1949-55 than before- .-
1949 or after 1955, fhose branches which acquired a large part of their capital
s‘tc')ck between 191+9‘ and 1954 would tend to have a higher value of capital in
original ‘cost prices than in 1955 replacement prices. On the other hand, because
pre-1949 investment costs were appreciably lower than 1955 replacement prices,
those branches with relatively old asset structures tended to have lower values
of capital stock in original cost prices than in 1955 prices. Thus for those
branches with relatively ancient asset structures the growth of capital inputs
is understated in 1950-53, and the growth of factor productivity is oversvtéted.

The second respect in which the -officia.lly reported branch indexes were
supplemen’c:r]_‘JL concerns‘ the fuel industries. Lacking official indexes for the coal

and petroleum and natural gas branches, special estimates had to be constructed

as described below.

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1
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2
K. Derivation of Indexes of Capital Stock

—

>
The first of year and average annual indexes are presented in Table é?.
Indexes of end-of-year values for industry as a whole for all years and for all
branches except coal and petroleum products and natural gas for 1953, 1955, and
: U4l
1959-62 are reported in various statistical handbooks
The first of year indexes of capital stock in these branches for the
remaining years are estimated as follows:
(1) Jan. 1, 1950 =-- It is assumed that the branch distribution of
\
capital stock at the beginning of 1950 was the same as at the end of 1950. There-
fore the percentage growth in each branch during 1950 is equal to the percentage
growth in all industry.
(2) Jan. 1, 1954 -- The growth in each branch between Jan. 1, 1951, and °
Jan. 1, 1954 is estimated as equal to the percentage growth in all industrial
fixed capital (in comparable prices) multiplied by the ratio of the branch share
of industrial fixed capital on Jan. 1, 195k, to the branch share on Jan. 1, 1951. .
5
These shares are based on original cost valuations”

(3) Jan. 1, 1952, and Jan. 1, 1953 -- For each branch the growth between

Jan. 1, 1951, and Jan. 1, 1954 is interpolated based on the relative change in

total industrial fixed capitgl.

(4) Jan. 1, 1955 -- The same procedure as that used for Jan. 1, l§5h
is applied (See (2), above).

(5? Jan. 1, 1957 and Jan. 1, 1958 -- Index numbers for these years are
interpolated on the bésis of capital stock indexes for Jan. 1, 1956, Jan. l,'l957,

. ,-8-
% (500 fobor, 56

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1



L9661 ¢ mTpITTTTOS

c9- 05bl < youexg Aq ‘Aajsnpul ui Moomm Teat1de) JO saxapul Yyscn

gt

!
‘M» o, w,... {
, 2LEOT G 1H6  9°GH8 T Leeyl T 6°g39 €616 T6Sen 2tonE ~4°692 0'HTZ T @'eQT ~ 4°9ST - g fET ~H°{IT  0°00T Tenuy ATy
_SUZATT £°6H0T g°9w6  9°Tyg  e'63L 67009 S°Ll6n  yrzon  TLIE Eewye  €+gog  €°QLlT 6'2ST t0ST SCTTT 0°00T /q Lrenuep T Jo sy
) . . . siBTIBgTA HOHuozhmeUU
m_ ~ o°geg “Lrgbz €692 “2rTHe T 16T 1702 - €991 .-,w.mS €°09T G'gqT "4°g€T  G°get L@l " L'60T  0°00T Tenuus dgeaaAy _m_
Q”mvm 8°0LE  0°TOE 6°g92 . 9'The @°Tegz  6°€02  9°06T 9'9LT  6*29T S*TST €°THT G°0ET  9°02T G°TIT  0°00T /a Kxenuep T Jo sy m
W . ' ¢ . Zupyrontelem W
N : puB SUTPTING dUTYOTH &
S S
I g°lES TG L6y CqeeTq c T6LE tEHE "6e€of - 0°g9e  ‘Lelfz ~6°loz g 9lt T 6"05T “9°0fT - {'€TT  0°00T Tenuae efoxoay
Q.‘mvm wreys €096 6°4SH ylty GqgE LeTHE  €°00€  §°992  €°9fe  y*€o2  STOLT  6°lyT  #°geT  S°TIT 0°00T [P Lxonump Y Jo oy F
v .m sed feanjeu .@swtm
W - s3onpoxd nSmHo.BmmW
a T - . : St el a
o 8ot 'S°l3t @ 0TE -€°662  @'gle Ll-gGe 0°6Ee -0'TTZ  0°06T -y'2lT - €°9ST ~ 0:QET "%°2@T 2°TT 0°00T Tenuue ofvaoay &
g .mh 9°66¢  0°l€E€  yro2E  2*HOE  (f°6ge) @'T92  2°6fe  T'TTE8 Q06T  6°ELT  9+96T 2°GET g@'fel STt 0°00T /3 Axeuuep T Jo sy m
& : . T20p S
3 ) g : : et 3
S 6°9tq T0°H6E TGrESE 002 -qtqg2 -0°8G8 - 1622 ~etloz 0'#gT -€°69T 60T - T'LET —9'€el  2'TIT 07001 Tenuus oFeieay S
Lé8h  womp  6°26E  @°#SE  H'TeE  2roge  @'ese  @'l€e  %°902  @'2gr  6°99T  €teST  LLET @°fer. ST 0°00T [ freuusp T Jo sy g
N . N
2 5 . sTB}oU snNoOIIdI §
N _ g W
O /By - qtlyy -xefon- 2U29E- 0°L2E - nEbe  g'ege — 9'6fe- L'ITe ~0°T6T - 9°0LT %°26T - T°LET . 9°€eT 2'TIT 0001 Tonuue aFvIAAY @
\i'...%: 8084 €20 @°€9E L°l2E @062 @°€ge 9°hEe T°€Tle  @°0ST O0'OLT  €feGT LYl @t€eT  GCITT 0°00T J? Kxenuzp T g0 sy 5
V i . A -~
M A ) | . . . Kaysnpuy M
ST  Wo6T  €96T 96T TOBT  ©096T  6G8T  §eeT  ISBT  9G6T GGGt TGBT €GBT 96t TG6T  0G6T . BRET S
Q. . o
= COT = 0561 <

—

ay

—50




.

Q

-

Leea)

130 : CIA-FDP79T01048A003200130001-1

h\
eigase 2001/@ :

“
™

«6EE 1€ TTE
g e Leete

» G029 » g SES
9°T6e  LeT0G

00°TSE » 0°02E
6°66¢  6°02t

«2°T2E *6°6g2
0°91¢  9°88e

~enuue 82VIoAY

STGHT *T° NMH P m €2t Mnm \mm Rxonusp ¢ JO SV

e 1°022 o 6°602 nm.;md

sqonpoxd 9£9.104

. . . . ST TeuuuT dCRIAY
at*0LE ¢ §°02€ e0'yle * €-gte gm”maw fEeLyT *LegeT *TUTeT /& Axorwzp T 30 S

—50 k=

Tenuuz 3FIOAY

-9 GET v Lt "9et * 8° Lt Mm. 60T /[ Arevutp T 5o sY

aylT2 Y T°HET oy
Lagsnpuy poog

Tonuuz STLIDAY

«0"Let +6°LT1 [i fommasn £ 35 oY

Laysnpuy YT

7o6T €961

w .
. Ap aroﬁjd For R
~

et ISeT Tt 6T

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1

?oﬁﬁpﬂos
Co=66T € eIRRL-POOITOS
\nonmum Aq ‘Razsnpuy uf 3o03g Teatde) JO sIxopul

B



.

- Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1

Jan. 1, 1958, and Jan. 1, 1959. These indexes in turn are derived from output-

o

o . :
capital ratios and indexes of GVO.EYl Each of these indexes in turn was adjusted

to make the total growth from Jan. 1, 1956 to Jan. 1, 1959 conform to the growth

reported inifg;om shlepn;st'ZSSSRfﬁggl,Only for construction materials does the
correction factor for annual growth amount to more than 2 percent.

(6) Jan: 1, 1964 and Jan. 1, 1965 -- The growth in fixed capital in
each branch compared to Jan. 1, 1963 is estimated from the growth in all

. ' “‘ g .
industrial fixed capital and the change in branch shares.

The estimation of capital st5ck indexes for the coal and'petroleum
broducts and natural gas 5ranches must be carried out separately because the
Soviets publish only an index for all fuels. It is first assumed that the share
of the coal branch in total industrial capital stock did not change during 1959
aﬁd 1951. Therefore the index of capital stock in the coal industry for Jan. 1,
1951 and Jan. 1, 1952 is the same as that for all industry. This assumption
is fairly plausible; the share of thé coal industry in total industrial capitsl

(in comparable prices) did not change between Jan. 1, 1952 and Jan. 1, 1959.

The index of growth in capital stock from Jan. 1, 1952 to Jan. 1, 1959

has been reported in comparagle prices for the Ministry of the Coal Indust?yigy

As the (predominant) share in total production of the enterprises covered 3y

this index did not chagge much over the period, it used as if it were an index for‘
the coal industry as a whole. The growth in capital gtock during 1959 is

estimated at 9 percent based on a comﬁarison of the previous growth in capital

~- stock and investment.
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Between Jan. 1, 1960 and Jan. 1, 1965 capital stock in the coal
industry increased by 32.4 percent. The total increase was 2.28 billion rubles
and total investments less change in unfinished construction was 4.974k billion

%
rubles. Using the ratio of change in capital stock to investment (.458),
values for capital stock were interpolated for the intervening years.

For petroleum products and natural gas it is assumed that the rate of
growth in capital stock equaled that for all industry during 1950.. From Jan. 1,
1951 to Jan. 1, 1954, growth in capital stock is estimated by multiplying the \

index of growth in total capital stock by the ratio of the branch shares of
' Z
industrial fixed capital (at original cost) on Jan. 1, 1954 and Jan. 1, 1951.
arlm
The indexes for intervening years i& interpolated. S
The growth in capital stock in the petroleum products and natural gas
"sector after Jan. l; 1954 is estimated as follows. The Soviets have reported
absolute values of capital stock for this branch as well as for all fuels on
Jan. 1, 1960 and Jan. 1, 1965. The absolute value of capital stock for all
fuels can be computed for Jan. 1, 195k, Jan. 1, 1956, and for the beginning of

the years 1959-65. The value of capital stock in the cogl industry has been

estimated for Jan. 1, 195k and Jan. 1, 1956. The values of capital stock in

other fuels (excluding coal, oil, and gas) can be estimated at .49 and .72‘ billion
rubles, based on the trend in the share of these other fuels in the capital stock
of all fuels (at original cost). Therefore, the values of capital stock for
petroleum produgts and natural»gas for Jan. 1, 1954 and Jan. 1, 1956 can be

estimated by subtraction.
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Given benchmark values for capital ;tock in petroleum products énd-
natural gas on Jan. 1, 1954, Jan. 1, 1956, Jan. 1, 1960, and Jan. 1, 1965:
(1) the value for Jan. 1, 1955 is estimated as an average of the values
_for Jan. 1, 1954, and Jan. 1, 1956.
(2) the values between Jan. 1, 1956 and Jan. 1, 1960 and #etwéen Jan. 1,
1960 and Jan. 1, 1965 were interpolated based on the relation of
investment less the change in unfinished construction to the change
in capital stock, as was done for the coal industry. During 1956-5?
the apparent ratio in the change inrcapital stock to the investment
less the change in unfinished construction was .555;>the comparable
%
ratio quring 1960-64 was .452. -
The primary reasons for low increment ratios in fuels are as=fedkaus: (1)
exploratory drilling costs in oil that yield dry wells are included in investment
totals but do not appear as capital stock, (2) producing wellé that result from
exploratory drilling are entered as capital stock but at costs less than the

actual drilling costs of the wells, and (3) the value of additions to capital

stock is less than the vglue of investments because of retirements of fixed assets
and increments in the stock of unfihished construction.

The average annual indexes of fixed capital stock for industry ana for ;
the nine branches of industry presented in Table 3 are calculated by averaging the
beginning and end of yéar indexes. These average annual indexes are then used in ‘

the estimation of the growth in combined inputs of labor and capital and the trends

in factor productivity.
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Uss! Estimated Indexes of Output, Capital Stocx, Lubor Services, Welghted Inputs,
Far‘Lor PlOdllCLl‘lLtj, Labor Productivity and Capital Productivity in Industry, by Bv anch
- Selected Years, 1950-65

W« (20 chnc,e/vtj abwwa% z/M mMBva/ GVo) 1950 = 101

;1996 1957, 1958 1959 1960 1961
i Index of oubpub 0 f )Zé‘ym‘ Ar’z,oj’; 32{3»? Z‘/é,z /’(65’3 . ggé’y‘z s
| Index of capital stock (average annual) | 137.1 | 170.6 i 191.0 211.7 1 235.6_ 1 L292,h 3
Index of lebouv services . S
ian-hours

Aljusted employment

Trlexes of 'IOL(_,QLCd inpubs, geowelric
mmetion

“un-hours - e ..,.-.A,.-‘,.,.,., B ,
: i
8 puccent inferest te, 1950 weights .,120 2 ! 133 l 13614 .139 6 el

s, 1660 weighis | 121 8 ? 136,5
52, 1960 weights | 1234 1 139.9 |

8 pereent interest
13 perceni inbecesh v

Faployment ?
8 percent inberest rate, 1960 weights 1 122,14 ,.H.k%l:q D
Tnlcxes of factor produciivity «...ﬁ_,.,....‘..«.wm_, L
¢
H

tian-hours

rxa }/,?7 9
12,9 248 F 133 .
MRV IRYEL N RV WA i

L Fosloyeeat e R St e an s - g o
v gurecrd A0t easlh b, 1680 weinhls 7 ”‘Q 3 !/23 9 f/ﬁ‘gg'\? /33 2 ]/39 5 /9“111é !/”/5 9 s/‘/ 7: ,_ /f/ /‘/f3' X ‘/3’3/9 I/ 3/7'7

In Ié:cc:a of J:.—_:Dor prodnehivity mp\_—/(ﬁ —— ; /3é'/ /g‘? é J'/é" g /’77/8}/?/,3 : ﬁ0'7a’/ 5’?2 H 2 ‘23@ o. '2'7[‘/ ‘7‘ 510 25, O
P - Bl Apprpved : 951?047}*0‘%4@?747@0&9@9@09%0@0 175:6..11.80.0 gz | 196.0 2028 2085

[/00,3;9?5) bam ¢ 96,1 ‘949t‘73, 190,'7 !9’75 g{f‘ga) -179,0 qv,;{i

202,
l1g<t, 1
l(/é 9.

’LL) 19)0 might
B ; 1560
13 percent interr:s«; rate, 1960 weights
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Footnotes ~ )
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l1.eJ. W. Kendrick, Productivity Trends in the United States, Princeton, New

Jersey, 1961, p. 80-82.
2. Rush V. Greenslade and Phyllis Wallace, "Industrial Production in the

U.S.5.R.," Dimensions of Soviet Economic Power, Joint Economic Committee,

U.S. Congress, 1962, p. 119-136.

3. A number of attempts have been made to estimate the course of factor produc-
tivity in phe Soviet economy -- for example, those by Abram Bergson for
gross national product (GNP) and by Raymond P. Powell for industrial produc-
tion. Both studies showed a spectacular growth in factor productivity

. during 1951f58 compared with earlier periods, but both sfudies ended with
1958. Since 1958 the growth of Soviet industrial output has slowed
considerably. (Abram Bergson, "National Income," and Raymond P. Powell,

"Industrial Production,” in Economic Trends in the Soviet Union, ed by

Abram Bergson and Simon Kuznets, Cambridge, Massachusetts, 1963, p. 1-37
and 150-202.)
, L. CIA. CIA/RR ER 63-29, Index of Civilian Industrial Production in the USSR,
; 1950-61, Sept; 1963.
5. CIA, op. cit., p. 2.

; 6. The method used to combine the labor and capital indexes is outlined in
Appendix A; the indexes of labor inputs are derived in Appendix B, and the
indexes of capital stock in Appendix C."

‘7. These assumed interest rates do not seem to be-too high. Under the new
reform in industry a charge of 6 percent is to be levied on the ﬁndepre-
ciated vaiue of capital stock. L. Kantorovich argues that the "income
norm" for capital (not the payment for capital) whould be as high as 20

n
or 25 percent. (Ekonomicheskaya gazeta, Xb k5, Nov 1965.) In other East

European countries payments for capital stock, which again are not the

return on capital, have ranged from 2 to 10 percent. (N. Mitrofana,

Planovoye khozyaiystvo, Qo 10, Oct 1965, p. 58-60.)

8. These annual rates of increase were éalculated on the assumption that out-
put in MBMW is best approximated by a 20 percent discount of growth in
the official GVO index. (See p:5 above.) Under alternative assumptions

of a 10 percent and 30 percent discount, there is the same pattern of

decline in growth. With a 10 percent discount the rates of growth of
industrial output for 1951-55, 1956-58, 1959-61, and 1962-6L ére 113, 93,
9, and 7% percent; with a 30 percent discount of growth in MBMW output,
the rates of growth for these periods are 103, 9, 8, and 61 percent.

- 68 -
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10.

11.

12.

v 13,

1k,

-
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9.=More than two-thirds of the reduction of 19 percent in the hours per

worker# per year was caused by a reduction of 13 percent in the scheduled

workweek. The balance of the reduction reflected 5 |days|additionaljoff

" on the average for the year (holidays and vacations, 3 additional days

a year for maternity and sick leave, and a shorter workday on the days
preceding holidays). Part of this reduction in days worked over time also
reflects a changing age and sex composition of the industrial labor férce.
Not only because of the usual conceptual reasons -- changing factor
proportions, for example =-- but because of a decline in fatigue and
because of better morale. Edward Denison puts the qﬁestion in the following
way: |
"...Neither an hour's labor nor a year's labor is the same amount of
work when a man works 72 hours a week as when he works 48 or 35. As the
hours are shortened, the product turned out in an hour usually increases
as a direct consequence of the change in hours.” In his study of US
growth, Denison uses a formula which assumes that marginal reductions of
hours to & level of about 49 hours per week cause no loss in output per
man. Thereafter, further cuts in the workweek bring increasing propor-
tionate losses in output per man: with a workweek of 40 hours per week,
a reduction of 1 percent in the workweek is assumed to cause a reduction

of 0.6 percent in output. per mah- (The Sources of Econémic Growth in the

United States, Committee for Economic Development, Supplementary Paper

9’0 13, Jan 1962, p. 35, 40.)

The arithmetic function used has an infinite elasticity of substitution
of one factor for énother, while the geometric index has an elasticity

of substitution of unity. Thus, a large area of possible "true" factor
substitution charactefistics is bracketed.

The Kendall rank correlation coefficient is .5; the probaﬁility of a value
this large in the absence of any association between growth in the capital-
labor ratios and growth in output-labor ratios is .038.

Output and input series were computed by Powellwith alternative ruble
price weights, and the results differed significantly. The rates of
factor productivity increases cited above were based on the use of 1950
prices. Powell, op. cit., p. 172.

Nicholas DeWitt, Costs and Returns to Education in the U.S.S.R.,” Cambridge,

Massachusetts, 1962, p. 136, 273.
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15. « Including the accumulated costs of educating the person to the highest

16.

17.

18.

19.

20.

21.

22.

23.

grade level attained plus the value of output that the economy foregoes
by not haviﬁg’him in productive employment during the period of his
schooling.

In his study of US economic growth, Edward Denisén estimated that nearly'
one-fourth of fhe total growth in national income during 1929-5T7 was
accounted for by an ihcrease in the average educational attainment of

the labor force. (Op. eit., p. T73.)

B. N. Mikhalevskiy in Ekonomika i matematicheskiye metody, Mo 6, 1965,

p. 893, estimates that for the USSR the rate of incfease in the net value
of labof péwer, weighted by qualifications of the workers;increased by
12.3 percent per year during 1952-59 and 6.8 percent per year during
1960-63.

See, for example, the article by M. Kandyba and V. Panasenko iﬁ Planovoye
khozyaystvo, Mo 12, Dec 1963, p. 58-62. '

L. Gatovskiy argues that this is a key factof in stimulating technical

progress. (Ekonomicheskays gazeta, fjo 48, Dec 1963, p. 5.)

V. P. Krasovskiy and A. S. Tolkachev, Strukture kapital'nykh vlozhenyy

SSSR i SShA, Moscow, 1965, p. 83.
From an average implicit rate of retirement of 4.4 percent in 1956-59 to

2.0 percent in 1960-6k. The procedure is to subtract the estimated annual
increments in capital stock from annual gross investments adjusted for

changes in unfinished construction and then to divide the remainder by

the capital stock at the beginhing of the year. Although the stock figures

are only estimates and the comparability of the investment and stock series

is not certain, the major data problem is the lack of a series for

unfinished construction before 1958. Thus, gross additions probably are
abnormally high. Nevertheless, unfinished contruction wduld have to have
increased at far above the amounts recorded during 1958-6L4 to prevent an

increase in the implicit retirement fate. . k
Based on data on centralized financing of capital répair in the national

economy. Values in current prices have been deflated roughly by a cost

index giving equal weight to the official price index for MBMW output and

an index of average annual earnings of wage workers in Soviet industry.

Various Soviet writers have complained of the deadening effect on techno-

logical progress of excessive dependence or repairs and maintenance instead

- 69 -

Approved For Release 2001/04/30 : CIA-RDP79T01049A003200130001-1




2L,

25.

26.

27.
28.

29.

30.

31.

-~
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< of replacement with new equipment. See for example, L. Gatovskiy, op.

cit., p. 6, and S. Kamnitzer, Voprosy ekonomiki, ho 8, Aug 1965, p. 10-11.

See Kamnitzer, op. cit., for a discussion of the problems of introducing
unfamiliar technology. In 1962, more than 80 percent of new workers in
the chemical industry had no formal training orvhad received only short
on-the-job training. (G. Zelenko, Pravda, Feb 3, 1964.) One Soviet source
estimated thet the graduation of chemical specialists had to rise from
10-12 thousand in 1961-62 to 50-60 thousand in 1964-65 to meet the needs

of the chemical industry. (Voprosy ekonomiki, ¥lo 12, Dec 1963, p. 13.)

The KEndgll rank correlations coefficients for percentage increases in
capital stock and factor productivity for the nine branches of industry

are -.25 for 1951-64, -.22 for 1951-58, and -.28 for 1959-6L4. However,
there is about one chance in five that correlations of this magnitude would
occur even if the variables were not related.

When, for each branch, five subperiods are ranked by average annual growth
in capital stock and factor productivity, there are two positive'Kendall
rank correlations, two coefficients of zero, and five negative coefficients.
The announced index of MBMW output for 1964 is 700‘(1950 = lOOZ;the index
used in this paper is 485. Yet the index for investment in machinery and
equipment in the economy is 478, and this includes net imports which ha&e
been sizeable in recent years. Although output of consumer durables has
been riéi;g much more rapidly than investment in machinery and equipment,
the relatively small weight of consumer durables in total output could not
account for the apparently high rates of increase in MBMW production unless
military output was also increasing at & high rate.

Pravda, Mar 30, 1966, p. 5. ‘

Izvestiya, Feb 20, 1966, p. 2.

The planned annual increase.in labor productivity in industry amounts to
5.9-6.2 percent per year in 1966-TO compared to 4.7 percent in 1961-65

and 6.6 percent in 1956-60.

Assuming a weight of .72 for labor and .28 for capital and a 48} percent
increase in industrial output during 1966-70 combined with an average annual
increase of 9% percent in capital stock and 1.9 percent for manhours. The'
estimate of increase in manhours relies on the announced goals-for labor
productivity.

See source number 7, above.
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2., Wageworkers are the rabochiye Soviet terminolo the wage and sala
3 ,A%%erovedeFor Release 2001/04/ 0 CIA-RDP79T01049A00§'¥601300 & 4

~workers involved in the production process are industrial-production personnel

(promyshlenno-proizvodstvennyy personal). The Soviet statistical category

rabochiy is similar to the US category of production worker, although somewhat
more limited in coverage. The Soviet category excludes some custodial personnel
and technical personnel normally included in the US concept of production

worker.

33. For example, some chemicals are produced in the ferrous metals branch, and
some machine building enterprises produce ferrous metals. In the output
indexes this output appears under chemicals and ferrous metals, respectively,

rather than under ferrous metals and machine building.

34, USSR. Centra:!. Statistical Administration: Narodnoye khozyaystvo v 1961 godu,

Moscow, 1962, p. 182 ; Narodnoye l\é;iozyaystvo v 1962 godu, Moscow, 1963, p. 13(?5‘

Promyshlennost' SSSR, Moscow, 196k, p;'8h-85 ; Narodnoye khozyasystvo v 1959 godu,

Moscow, 1960, p. 139; Narodnoye khozyaystvo v 1964 godu, Moscow, 1965, p. 136/

1964)
(hereafter referred to as Narkhoz 19-- and Promyshlennost' ray S. Weitzman

and Andrew Elias, The Magnitude and Distribution of Civilian Employment in

the USSR: 1928-59, Foreign Manpower Research Office,‘ Bureau of the Census,

April 1961, p. T1, 72, and Th.

35. DNarkhoz 1958, p. 140, 153-154; Narkhoz 1959, p. 147, 152-154; Narkhoz 1960,
. 34 :
p. 226, 231-233; Narkhoz 1961, p. 173, 183-185; Narkhoz 1962, p. 122, Ep@@-nh;

Promyshlennost' 1964, p. 58-61; Narkhoz 196k, p. 139, 166.

e

36. Weitzman and Elias, op. cit., Table 5, p. 69 (Reported figure less employment

in consumer cooperatives).

37. Unpublished estimate of the Foreign Demographic Analysis Department, Bureau

of the Census.

38. Frederick A. Leedy, Producers' Cooperatives in the Soviet Union, Foreign .

Manpower Research Office, Bureau of the Census, Aug 1958, P. 19'

39. Vestnik statistiki, no. 2, 1957, p. 91; Narkhoz 1962, p. 131; Promyshlennost!'
1964, p. 87; Narkhoz 1964, p. 138.

40. Narkhoz 1958, p. 665; Narkhoz 1959, p. 596; Narkhoz 1960, p. 6)+5;

Narkhoz 1961, p. 602; Narkhoz 1962, p. 488; Narkhoz 1963, p. 506;

| Narkhoz 1964, p. 590.

e >/
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* 41 Vestnik statistiki, flo 5, 1961, p. 3-1k.

L2,

43.

Lk,

45.
L6.

L.
L8.
49,

0.

51.
52.

U.S.S.R:,Central Statistical Administration, SSSR v tsifrakh v 1961 godu,

Moscow, 1962, p. 314. (Hereafter referred to as Tsifrakh 19-—.)
For example, the fixed assets of a wood working ship subordinated to a

machine building plant will be included in the fixed assets for "machine

building - metalworking," not "wood, woodworking, and paper.” In one
) > J

" sense, the fixed assets date are on an industry or branch basis (otraslevyy

metod). That is, assets peftaining to subsidiary agricultural production

of an industrial enterprise will be classified with agricultural rather

than industrial assets, and assets of an industrial enterprise subordinate

to construction organizations, collective farms, and the like will be

included in the fixed assets of industry. This indicates that the fixed

assets of an industrial nature belonging to industrial cooperatives in thé N
years before the industrial cooperatives were transferred into industry
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